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NOTE BY THE EDITOR TO VOL. II. 


VoL, IT. c<»ntaiiis the si^etious »)j» sexuul inedlciil jurisinnidence and 
on toxicology, and ilie editor eaiiiiot let tJit ni ci])|)ear without thanking 
Mr. Hugh Candy, B.Sc., analyst to tli(.‘ T.ondon Ifospital, for the 
invaluable assistance he lias ren<h red in assisting in the l evision of the 
analytical portions of the work wliich aro now brought up to date; but 
should the reader require greatei* (hdail lie will find in Apjiendix I> 
references to larger manuals on the chmnistiy of the alkaloids and 
other poisons, tliough it must be admitted tliat there are many plants 
the poisonous properties of whicdi still await investigation. 

In Appendices A and 1> will be found a few cases which occurred 
too late to be inserted in tludr ap]i>ropnate jiosition in the body of tin* 
volumes, hut which liave considerable interest for a work claiming to 
he as lu.’arly up to dale as possible. It may he worth remarking that 
the cliapter on Indian -Medical Jurispriidmice is indexed under the 
word “ India,'* as the initial word. 

i3H, Uahlcv SjiiKrT, 

London, \V. 

.l/c/ /■(•//, I^IOO. 


F. .1. s. 
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PIUNCIPLES AND PRACTICE 


ov 

MEDICAL JURISPRUDENCE. 


VOLUME II. 

SECTION X\\ 

SEXUAL MEDICAL JURISPRUDENCE, OBSTETRIC 

AND CRIMINAL. 

Sex as a fact in identity and the means we liiive for determining tlie 
sex of a ])ers()n, when this is oiien to doubt, have already been fully 
discussed in VoKI., Section IV, We liave now to discuss the concrete 
relationships of the two sexes : — the woman as a possible wife or 
mothei’, the man as a husband and possible father, the union and the 
dissolution of the union of husband and wife, unlawful union of man 
and woman or man with beast, the results of the union of man and 
woman and the methods by whicli these results may reach the outer 
world, are now to he revicwctl. 

Prinid Jarir it miglit seem logical to divide the subject into sub- 
sections Itdaiing to tlie fatlier, to the inotlier, ^ind to the child; but 
s^ji sepaifition is impossible, for in man}^ case:? all three are concerned. 
The?? are, however, certain general sexual problems the solutions of 
which have a bearing on several special oases ; tliese will tliei*eforo be 
di^cuss^d tirst to avoid repetition, and they will be followed by a 
^review of the^ulyects with more special interests, a logical sequence of 
which is scarcely practicable. , 

• The general (questions are : — Is this mail or woman capable of 
intercourse ? If so, can such inteiicourse be fruitful ? Has this 
wdimin had sexual intercourse ? Is this woman pregnant? Has this 
woman had a child either recently or Rrt some previous time ? The 
bearing of these questions will become apparent as the subsequent 
problems are dealt with. « 

M.J. ^VOL. II. 1 * 
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We shall therefore discuss our medico-legal problems iu the follow- 
ing order : — 

Sub-section A. Impotence and Sterility. 

„ B. Virginity and DcHoration. 

,, C. I’regiianey and its duration. 

„ I). l*arturition or l>elivery. 

,, E. Divorce. 

„ F. Legitimacy and Paternity. 

99 G. Rai)e. 

99 II. Abortion. 

,9 I. Natural birth. 

M 'I. Infanticide. 

99 K. Unnatural offences. 



IMPOTENCE, CAUSES OF. 


SUB-Si:CT10X A.— IMPOTENCE AND STEUtLlTV". 

IxMPOl ENCE. 


iMi'OrKKOY nuiy bo rigblly doftiiod jis ‘‘the iiieapability of either sex 
to allow or ^a-nnt to tlie othc^r the legitimate f^ratificatiou of the sexual 
desire.’* The differeuee botweeii this and sterility must be carefully 
borne in mind {ruU infra), for the one may be a bar to union or 
a cause for divorce, tlie other is neither one nor tlie other in the 
eyes of the law. 

The causes of impotency may be thus classified : — 


General or functional, un- | 
connected directly with ^ 
the sexual organs. j 

Local or organic, in direct 
connection witlf the ■ 
sexual organs. 


Age. 

Illness. 

Emotion. 

Congenital 
or ac<|uired 
conditions. 


f Any of which may lead to, 
-i or cause, tem])orary, or 
( ptu’maiient, incapacity. 

I Curable. 

\ Doiibtfullj^ curable. 

[ Incurable. 


All of which groups must be noticed separately. 

(1) Age as a cause of Impotency. — In Frmales . — As the 
woman is in effect a mere passive aigent in the sexual act, thej e cau be 
no limit to the oldest age at which she can hti potent to allow the act, 
[U’ovided she be free from disease or deformity ; whether she has her 
sexual instincts still preserved or not has nothing to d^) witli the 
matter, thougli wo have no reason to believe that mere age ever 
extinguishes them while life remains. As regards the youngest age, 
the law steps in Ixd’ore sixteen, causing the sexual act to he a 
misdenu?aiiour or a felony {ride “llape”), and therefore before six- 
teen potency as a possibility need not he considered ; at and above 
sixteen it%s oul\i some other cause than a^fo that can interfere. 

d/uft's. — As to the age at which a weir-formed male child is 
capaWe of getting an erection nothing need he said ; it is a function 
inherent in the structure of a healthy penis, and a question on the 
sujfject jannot arise. At the other eiul of the scale of life records 
seem to show* tliat a man of eighty is capable of becoming, and has 
become a (putative) father, and \\e have ]io [)hysiologieal reason for 
4)clieving that the mere (jue.stioii of “ erectio penis” can ever arise on 
the score of age, apart W)!!! disease or accident. 

(2) Illness as a cause of Impotency. — In Females . — Again the 
mere passive role played by the female ]>i^vents any discussion ou tliis 
point. A woman who has a )iatural vagina cannot by any general 
disease be rendered impotent. 


1—2 ' 
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In Maks . — It is fai’ otherwise with the sex that plays the active 
part. As a general rule, diseases wliich do not affect the brain nor 
spinal cord, and which arc not attended with great debijjty, do • 
not prevent intercourse. On the other hand, all diseases which 
are attended or followed by great general debility must be held 
to suspend, at any rate temporarilj', sexual power on the part 
of the male ; of brain and cord diseases, some are now well- 
known to permanenth’ destroy potenej', wdiilo others ma}', for a time, 
increase it, though sucli usuallj* bring on a rapid impotency w-hich is 
permanent. 

In acute febrile illnesses temporarj^ impotency is bej'ond any 
question the rule especially so long as the fever lasts ; when fever is 
subsiding, or has been replaced by convalescence, the power is very 
rapidly regained, and it is conceivable that a dishonest nurse might 
under such circumstances bring a charge against a patient, though the 
editor is not aware of such a point ever being raised in a court of law. 
If one such were brought to the notice of a medical jurist he could only 
decide the matter on general in'inciples, degree of pyrexia, amount of 
debilit}’, etc,, but one has to remember how' exceedinglj' powerful 
emotion nia}' become under such cii cumstances. 

There is one of these acute diseases, viz., mumps, which must 
receive a word of special notice. It is now’ well-known that mumps 
has a special proclivity to attack the testicles (primary mumps of the 
testicles is reported in the Lancet, vol. 2, 1898), and such attack is not 
infrequently followed by atro])h3' of the gland, especially in youth and 
adolescence. After this atrophy impotence oecasionally follows, 
though admittedly not often, thus Krugelstein refers to a case in 
which a strong and healthy man was rendered incurably impotent after 
an attack (jf this disease (Henke’s Zcitschr., 1842, vol. 2, p. 364; 
see also C'ui’ling, op. cit. p. 69). lutiammation of both testicles 
(double orchitis) is a rare, and according to some authorities, unknown 
sequela of mumps. The editor is acquainted wdth the case of a man’ied 
njedical friend whoso virility, he is assured, was rather increased than 
diminished by the w’asting ot one testicle after an attack of mumps. 
He cannot find any recently rt'portcd case in which definite impotence 
has followed. 

Of chronic general disease, i.e. of organs other than the genera- 
tive or nervous ones, such as heart disease, chronic nephritis, etc., one 
can only say that the sexual function is so intimately allied to bodily 
vigour and healthy ncivous energy that the integrity of the/e may be 
said to be essential for'the integrity of the act ; but this nf ist noybe 
taken to mean that we have knowledge that any of these diseases 
will totally prevent an occasional erection which may be used for 
its natural puiqmse, though they will undoubtedly diininish ma».’s 
average frequency of potency. Habits of drunkenness,*the abuse of, 
narcotics, or other drugs, may undoubtedly act in a similar manner, 
and it is possible to conceive that very <letermined bad habits o# 
this nature might result in inrpotency, absolutely permanent w'hile 
the habit lasted, but occasionally disappearing with discontinuance* of 
the habit. * 

[I’he editor has for some years known a patient, who at one time 
suffered from tubercular peritonitis, and now consults him about the 



IMPOTENCE, CAUSES OF. 


5 


intense agony that he suffers after every act of copulation; this agony 
is so great that he actually submitted to an exploratory laparotomy 
to see the cause could be removed. Tlie operation failed in its 
purpose, and the patient, now though ))hysically and emotionally potent 
(■nough, dreads the pain so much that there is a danger of his 
becoming practically impotent.] 

Of mental and other brain diseases, and of affections of 
the spinal cord, many are now well-knowji to liave an ctfect upon 
potency in the male subject. Excessive sexual activity is well known to 
be a feature in nnniy forms of mental alienation in their early stages, 
though this is usually followed by absolute and permanent iinpoteiicy ; 
perhaps tlie most typical of such diseases is that known as general 
l^aralysis of the insane, one or two striking examples of which (with this 
symptom) have come under the edit<>r’s own personal cognisance. In 
1893 and ageiii in 1898 the editor was consulted by patients (one on 
eiich occasion) wlio wished to marry, hut wore deterred from taking 
tljat step without advice, by the fact that neitlier of tliem could get an 
erection ; in botli of tliem there was abundant evidence that tliey w*ere 
suffering from locomotor ataxia (one was later reported to Iiave com- 
mitted suicide through distress at his condition). In the case of 
lia(jot V. Baffot (Irish Probate Court, 1878), the husband had this 
disease, and a mass of coiiHicting medical evidence resulted ; it must 
be emphatically stated that altliough the above two cases now stand on 
record, impotency is not a universal and inevitable effect of this disease. 
Byron Bramwell (‘‘ J)is. of Sp. Cord”, p. 140) states that occasionally 
there is seen in locomotor ataxy the reverse effect, viz. satyriasis or 
excessive sexual inclination. Priapism or painful i)ersistent erections 
of the penis totally iinassociated with any sexual desire or even 
potency (from pain), wliich occurs in some lesions, must not he con- 
founded with a potent condition. U'he question may be farther studied 
in Bramwell’s Work, pj). 139 and 140, where physiological explana- 
tions are offered, which would form a satisfactory basis for attempting 
to estimate the medical evidence that might he offered in such a case, 
since no donht in a case of myelitis witli recovery, potency or impotency 
would depend upon the situation of the lesion. 

These cases of alleged iiniiotency from corporeal disease, when they 
require to he elucidated by medical evidence, create great difficulty. 
In Lcrjifc V. Edmmuh (Vice-Chan. Couit, 1854-5) a question arose 
respecting tlie legitimacy of a child conceived during wedlock, but born 
four moiVlis after the death of the liusbiynl. in presumption of law, 
th^e^hildVas legitimate, because liusbaiid aiid wife were at the time 
living together, and conception and birth were, as to date, in accordance 
with the ordinary rules. Two montlis preceding the supposed date 
d conception, the hushaiul, a man of intemperate liahits, was seized 
with paralysis (hemiphufia) accompanied by coma, and he lost the use 
of the right side of his body. lu about a month he partially recovered, 
but tlie paralysis never left him. A month later lie was attacked with 
general drops^^ and disease of the liver, and lie died five months after 
tlie supposed date of conception, and four months before the birth of 
tlie child. A year after the death of Ufa liusband, the widow married 
the defendant, the alleged adulterer, and had by bim four children ; 
but for eight years preceding the death of lier first husband this woman 
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had borne no child, and it was only when her intimacy with the alleged 
adulterer commenced, and during her husband’s illness, that she 
became presfnant. The question submitted to Caiqieiitor a^id the 
author on this state of facts was — Was it possible or probaible that the 
husband could Jjave begotten the child in the diseased condition in 
which he was represented to have been at the date of conception? 
The opinion given was that it was possible, because there was oppor- 
tunity of access ; and sexual power, if lost by tlie attack of paralysis, 
might have returned at a time corresponding to this date ; but they 
considered it to be in tlie liigliest degree improbable. It was alleged 
that dis(?ases of this kind tended to suspend sexual power, that in this 
particular instance the effect would be aggravated by the intemperate 
habits of the husband, and the general exhaustion and debility under 
which he was proved to be labouring. Further, the non-procrcation 
of children during the eight years that he was married and in constant 
habits of intercourse witli his wife, was clearly not owing to sterility or 
incapacity on her part, because she bad borne four ebildren after her 
marriage with the defendant : it covdd, therefore, in their opinion, be 
assigned only to impotency or incapacity in her first husband. The 
general conclusion which tliey drew from the facts laid before them 
was, that tlie husband at tlie time was impotent, and incapable of 
begetting a child. Evidence to this effect was given by them in the 
inquiiT subsequently (lire(;ted by the Vice-Cliancellor. At the same 
time, they did not feel justified in asserting that prolific intercourse on 
the part of tlie husband was actually impossible. Guy and Semple 
gave evidence on tlie part of the defendants, to the effect that there 
was no proof of iinjioteiicy in the husband, and that a man labouring 
under such an illness as that from which he was stated to have suffered, 
would still be pliysically capable of procreating children. The evidence 
regarding tlie precise bodily condition of the husband about the date 
of conception was confficting; and the Viec-Cliancellor decided in 
favour of the defendants, that the child was the child of the husband, 
and was entitled to the estate which tlie plaintiffs, the heirs of the 
husband, sought to recover from the defendant and the widow who Lad 
married him. There was no evidence from parental likeness, for the 
child through wlioiii the claim arose had died some time before pro- 
ceedings were taken. Tlie legal presuiiiption of legitimacy by 
wedlock and iiossible access was loo strong to be rebutted by medical 
opinions. 

It is very rare, if not unknown, for these affectioiiK of tAe spinal 
cord to have an effect uJ>on tfte testicles, but should they ao so ^d 
cause also motor paralysis, there can be no doubt of impotency ; but 
Curling quotes a ease from a foreign writer, in which, under paralysis 
(imrajjleffia) of some years’ duration, a man retained sufficient# sexual 
power to have prolific intercourse. AMien the paralyttc person is 
advanced in age, it is highly probable, that lie is impotent. In 1857 a 
case was referred to the author, in a question of bastardy, for his 
opinion on the capacity for int^;rcourse under the following circiuu- 
stances. A woman required an order of affiliation on the putative 
father of her bastard child. JSJie was a widow, and the illicit comiectioii 
took jdace about two months befoi’e her husband’s death. The 
husband was at the time eighty-four years ofi age ; he was bedridden, 
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and for manj^ weeks before his death lie could not move in liis bed, and 
was unable to pass his urine without assistance. The medical opinion 
of thoiie wlio examined him was that he was impotent from physical 
infirmity, and in this opinion the author concurred ; stating, however, 
that unless tiie male organs w^ere diseased or destroyed, it could not be 
said that intercourse was impossible. It was, however, wholly 
improbable that the husband could have been the father of the 
child. 

Blows on the head or spine, by afiecting the brain an<l 
spinal marrow, may jn-oduco iinpotency* Several cases of impotcncy 
from this cause are related by Curling {op. cit. p. 8G2). It has 
been noticed that blows on tlic under and hack ])art of the head, 
in the region of the cerebellum, have beeu followed by loss of 
sexual power on recovery. Sometimes tins is temporary ; but at 
other times, when tliere is wasting of the testicles, it is permanent 
and irremediable. 

(3) Emotion as a Cause of Impotency.— //i the Female — 

Again, from her passivti role, emotion can hardly be said to be a 
definite cause of genuine and inera<lieable impotency, but at the 
same time tlie profession does recognise that tlie emotions in a 
female (es])e(;ially virgins) muy rise to such a lieigbt as to constitute 
practical impotency. “ The slightest uppi’oach evokes a paroxysm of 
di*ead and of consequent resistance, which deii(‘s all efforts (Dixon 
Mann), Local causes may l)e here at work, which may be amenable 
to treatment. Fruitful intercourse, under amestliesia, might be 
followed by relief. 

In the Male . — Emotion is an exceedingly common cause of tem- 
porary impotence, as all medical men can testify ; and in a few 
excci)tional cases is reported to have caused |)erinanent impotency 
as regards oiui particular female. Tact and possibly a slight exhibition 
of drugs will, however, usually overcome this form of impotency. The 
sexual desire, like other animal passions, is subject to great varia- 
tion ; and there are instances on record in which men, otherwistj 
healthy-looking and healthily formed, have experienced no desires 
of this kind. They are in a state of natural impotency — a condition 
which the canon law designates as frigidity of constitution. This is 
not to be discovered by examijiatioii, but rather from their own 
admission. Under this head we may class liypocbondriacal atfections, 
(For a scientific suinniary of the causes and treatment of impotency, 
the rea'Ver is* referred to tlie work i 

uocal Causes for Impotency. — 


In the male 


In the female 


Coiifjen i tal Con d it ions. 

Non-devcloj[)mont of penis. 

Ill-development of penis. 

Penis adherent io scrotum. 

Duplex organs ('?). 

Absent vagina. 

Vagina ill-developed ; too small. 

Vagina occluded by intra-uterine disease (?). 
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In the male -< 


Acquired Conditions. 

e • ( Simple. 

Disease ot penis 

Ainputntion of penis f Intention. 
Accident to penis 1 Accident. 
Disease of testicles and duets. 
Kxcisi(»n of testicles. 

\ Accidents to testicles. 


f Disease of walls 
] Adhesions of walls 
In the female Tough hynuni 

I Tumours bulging 
( in the walls. 


Causing occlusion of vagina 
or so much jiain as to 
amount to occlusion. 


Some of these conditions are obviously incurable, others may 
possibly be removable by time, etc., and some again by the art 
of the surgeon. 

(A) Deformities or Defects of Development.— Congenital 
Conditions: (<0 In Midcs. — In some instances tliere is an arrest of 
development in the external organs : and with this there is generally an 
absence of sexual desire. Farr met with a. case of a man, aged forty- 
t\vo, in whom the sexual organs remained undeveloped and in an 
infantile state. There, was some diiliculty in linding tlio testicles, 
in consequence of their small size. <.>n examining the contents of 
the glands niicr()scoj)ically no spermatozoa were detected. This per- 
son's voice was elleniinate, and he wais devoid of hair on the chin and 
luibes (Med. Gu:., 40, 8o7). It is not, however, always to be inferred 
that a male witli imperha-tly developed organs is incurably impotent. 

following case is quoted by Cbnling : — A gentleman, aged twenty- 
six, consulted AVilson on the propriety of his entering into marriage. 
ITis penis and testicles but little exceeded in size those of a youth of 
eight years of age, and he had never, until this acquaintance with his 
intended wife, felt the desire of sexual intercourse. He inarrie<l, and 
l)ecame tlie fatluu- of a family; and at the age of twenty-eight tlie 
organs had attained the full development of those of an adult (op. cit., 
p. 9o). 

Even the ])resence of two or tliroc pones, according to Hende, is no 
bar to the exercise of sexual power, provided only one iJossesses tl)e 
normal cliaracters of tl^o male organ. This author ^^td'ers /o cases 
of duplex organs (“ AKsfdlii^. Ilandh. d. (ierichtl. ]\]e(I.,'’M, 33J^. 
One of those sexual monsters, a youth with two distiiK't pcflfes, 
was exJjibitcd in London some years since. He could exercise his 
functions with either organ, but there was only one testicle ty cacjj 
penis. • 

An adherent penis is a congenital condition, and as such it may not 
onh' in itself be a cause of iinjiotency, but juay have led to a non- 
development (or growth) of th(i yrgan, so that Mtliough the condition 
itself may l>o curable by opeiation, it is possible that the loosened 
organ may be still of little ii.se. ^ 

The peijis finally may be (for practical purposes) completely absent, 
owing to imperfect development. Such cfi^es are extremely rare. 
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Incumble impotence is, of course, a result, ami probably sterility also, 
though such is not an absolute necessity. 

Femalvs. — Tlui vagina in females is sometimes absent, a 
condition which has {cide Sect. IV.) been known to lead to a cui'ious 
result, viz., sexual intercourse by means of the urethra. Sucli a result 
could not a priori be expc^cted, and the condition must l)e called 
incurable impotence. Wlien the vagina is present, but merely too 
small owing to absence of growth, such a condition is commonly 
curable by surgical treatment. 

(B) Disease and Accident as Causes of Impotency.— 
Acquired Conditions: (a) In the Male. — (i.) of the Feniii. — Tempo- 
rary impotency may he caused by any acute disease of the penis, c.//., 
thofdiordco of goiiorrlKna, sores <»n the glans or foreskin, etc. These 
need not he further considered ; they come under the head of general 
surgery ; more chronic, disease, such as epithelioma, could only 
come before a medical jurist when it had lasted through such a 
j)eriod as to i*aise a (piestion of the legitimacy of a given child, but 
each case must be judged on its merits, it is imi)ossible to speak 
about general rules. The editor met with a curious cast> in 1879, 
in which a man of sixty-five had broken liis penis liy too vigoroiivS 
efforts at connection ,* he rec^overed perfectly and expressed a deter- 
mination to be more careful in the future. Coiniilete ami>utation of 
the j)enis, whether accidental, suicidal or homicidal, is obvious in its 
results, though the amount amputated in incomplete operations might 
leave a doubt {vidr case “Med. Leg. Soc.'s Trans.,'' vol. 2). 

(ii.) Of the Trstidrs. — Jt is rather extraordinary tli(» amount of 
disease tliat may exist in one or even both testicles without destroying 
either sexual appetite or power, and even comiilete destruction or 
removal does not at once destroy the power of connecti«m, though 
it undoubtedly docs so after a time. For further information surgical 
manuals must he consulted. Im))otency from i>eisonal abuse is 
very doubtful, and depends more on mental emotion (shame) than 
anything. The value of injections of orchitic Iluid is still doubtful 
and sub jvdice. 

{b) III the Female. — A'aginal diplitlieria, or ulcers of any sort may, 
on liealing, lead to a condition of occhuhal vagina, and that in some 
cases of a permanent and irremediable eliaractei*. In eldt rly females a 
disease known us kraurosis viilvje lias been found to ]>n)dii(a‘ the same 
result. Conditions of toughness of the hymen are distiiH*tly curable, 
and sol\;u*e many cases of luinoiirs, libroids-, cysts, etc., which may 
bl(X‘k the canal; ju’olapse of uterus, vtiginar hernia, may he curable; 
but, again, we juust refer the reader to manuals of gymecology. 

STEKILITY. 

This, in strict definition, is simply the oi)posite of fertility, i.e., 
is entirely a matter or procreating children, and as such is absolutely 
indejiendent of wJiether or not impotence be present. The distinction 
between impotence and sterility is very important, and must be clearly 
borne in mind. Sterility by itself oilers no ground for a divorce, while 
impotence may become i; just ground. Either a man or a woman may 



10 


STERILITY, CAUSES OF. 


be sterile and vet not impotent, and impotent yet not sterile. As with 
impotency, we may classify the causes of sterility thus : — 

Age. ^ ^ 

Geiionil or fiinctioiml, Sunouiulings, in- I May lead to or cause 
uiicoiineetod directly (duding illness, temporary or per- 

with the sexual organs. emotion, and un- ; inaiient sterility. 

known conditions. / 

Local or organic, in ) Congejntal or ( (hirablo. 

directconncction with - acquired i Douhtliilly curable, 

the sexual organs. j conditions. ( Incurable?. 

(A) Age in Relation to Sterility.— In the Male — Pilin' rhf.— 

Until the period of puberty the testicles are small, and tlu‘y increase very 
little in size in pnq)oition to other parts. Curling found that the size 
of the seminal tubes diifered but little at the ages of eighteen months 
and eight years. The sexual function in the male depends entirely on 
the proper development of these organs; but the age at which it 
appears dirters in ditferent persons. The age of puberty in a healthy 
male in this eoiuitry varies from fourteen to seventeen years ; its 
appearance is, however, atfected by climate, constitution, and the moral 
circumstances under which the individual is placed, and in some cases 
it is not fully developed until the age of twenty-one. 

The seminal secretion in the male is not proliiic until it contains 
those peculiar liliform bodies, which are known under the name of 
spermatozoa. All agree that they are normal and essential constituents 
of the healthy and proliiic seminal fluid. They are peculiar to the 
spermatic secretion, and, in healthy males, are always present in it after 
the age of juiberty. In cases in which they are absent, from whatever 
cause, it is a fair inference that the person is sterile, or that he has lost 
the power of procreation (“ (')bs. on Sterility in Man,” by T. IL 
Curling, ISG lj. In this pamphlet one case is related in which a man, 
ad. 42, who was inariied, and whose wife had borne a son then eight 
years of age, had died after four days’ illness from strangulated 
hernia. 'I’he testicles, from the fact of their being found in the 
inguinal canals, were examined, and no spermatozoa were discovered in 
either of them, ihit the.se may have been formerly present, although 
absent at the time «)f examinati«>n, as the child begotten was then eight 
years of age. During this long interval, the secretion may have 
undergone a change, and have become iiiqn’olilic. • / 

Thei e is no need in a*iiioderii work to enter into the old di^cussioji^s 
as to the agency of spermatozoa in fecundation ; it suflices to say Tliat 
so long as spermatozoa can show movement they are alive and capable 
(presumably) of fertilising an ovum ; wdieii they lose moveiuenjt they 
are dead and incapable of so fertilising an ovum. • 

Jtis certain, then, that a male is in^*apable of procreating until sper- 
matozoa liav(: appeared in the seminal secretion, and that he loses this 
power when they disappear. Tiui afjc at which they are formed varies 
with all the causes that affect puberty. Curling found them in the 
secretion of a hoy aged eiglitetfu, but there is no doubt that in many 
cases they appear much earlier than this, for sexual propensities are 
often strongly developed in children, and tliey may be prolific at an 
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early age. Iliittel met with a case in which a girl at the age of fourteen 
became pregnant by a boy of the same age (Henke’s Zcitsehr. dar 
S. ^.^1844, p. 249), and in the /i. M, J. for April 23rd, 1887, the 
following case is reported : — 

“ writes: A case has recently come under my notice of 

sufiioieiit i>hysiol optical and inc<lico-lej'al interest to do.sor ^'0 notice. A youu*' woman 
was sent to mo for examination, and it was evident she was j)ro<<iiant, »Sho confessed 
it, and was 1 nought face to face witli her ])aniiiiour ; they b<jth coiifesso<l that the 
woman had led him astray, juid allowed him to have intercoiirso at least a dozen 
times. Tlio ])res(mt iigo (jf the father is fhirtcon years and three or four months, 
and as cpiickcning had taken place at the time of my i‘xairiiiiatioii of the woman, 
the lad could have scarcely attained the full ap:o of thirteen at tlie time the inter- 
course took place. The boy, I may sa}’, is well developed as regards tlie generative 
organs, but is this not an unusual early ago for the development of the procreative 
functions r '* 

Tliis is tlie earliest age at which, in a temperate climate, the pro- 
creative power lias been reported to have appeared in tlie male. Stone 
refers to an instance of extraonl inary development of the male sexual 
organs in a child four years old (Amer. Jour. Med. SV., October, 1852, 
p. 561). In a case of contested legitimacy or allilia tion, tliis question 
regarding the age at which a procreative power appears in the male 
may have an important bearing on the issue. Tims the peu’son ma}" be 
so young as to render it impossible that lie sliould he the father of a 
child imputed to him. Cases involving ([uestions of legitimacy on this 
ground are not heard of in the present day. 

Tile following case in reference.; to tlie uihliation of children occuri'ed 
in 1840 : — A woman wished to alliliate a cliild on a youth who was in 
his sixteenth year. The hoy denied that lie wa^s the father of the chihl ; 
and there was reason to suspect that the imjiutation had been wrongly 
tlirown upon liim in order to divert suspicion from the real olfender. 
Tlierc was some dillicully in tliis case ; hut the rule fur a medical man 
to follow on these occasions is this : not to regard tlie mere age of the 
youth, wliether he is above or below the average age of puberty, hut to 
observe wliether the sexual organs are fully develoi)ed, and wliether 
there are about him anj^ of tlie marks of virility, indicated by muscular 
development, the growth of a heard, and a cliange in his voice. If 
these signs are present, whatever may he; his age, tlierc is strong 
reason to suppose that the sexual functions are developed. We 
occasionally hear of instances of extraordinary precocity, hut the 
development of sexual powiu* is generally accompanied by other well- 
inarked\dianges in the person. Sometimes these changes do not make 
tl 4 mr appearance until after tlie age of twenty-one. 

On the other liund, it may be a question at what time the procrea- 
tive power disapiiears in a male. That iinpoteiicy may possibly occur 
.SIS onv of tlie natural consequences of advanced age is uiidouhted ; hut 
this, as we know, forms no legal impediment to the marriage of parties, 
however old. TJie legal presiyuption is, that the generative faculty 
does not disajipear tlirougli age ; and if this he alleged, and legitimacy 
disputed on this ground, it must he satisfactorily proved by those who 
would henelit by tlic allegation. This amounts almost to an impossi- 
bility, because it is well known that there is no fixed age at which the 
sexual functions cease either in the male or female ; and individuals, 
at least of the male sex, ‘whohad jiassed the ages of sixty, seventy, and 
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even eighty years, have been known to be capable of fruitful inter- 
course. I.hiplay believes, from ])is anatomical observations on the 
bodies of aged i)ersons, that the causes of sterilit}- in advanced age are 
to be found rather in tlie excretory tliau in the secretory apparatus. 
Thus lie has met with obliterations in the canal of the epididymis, the 
vas deferens, and the vesieulie, the elfeet of wliicli is to prevent the 
accumulation and passage of the seminal fluid (Med. Times and Oaz.^ 
1856, 1, p. 650). Per contra^ he found spermatozoa in the liquid 
taken from the testicles of a man upwards of seventy years of age, and 
on one occasion in the testicles of a ])crson aged eighty-seven. Wagner 
states that they are to bo found in the secretions of men between 
seventy and eighty years of age. llayner found them in the secretion 
of a man let. 82 years (Gaz. Med., Jnin 2ine, 1849). Other 
eases of a similar kind are recorded by Dehrou (Gaz. llehdom., 
January 4tli, 1861, p. 6). Facts tend to vender it highly probable that 
the fecundating power may he retained by the male up to the age of 
100. Dien has given the results of 105 autopsies of men between 
the ages of sixty-four and ninety-seven. In 61 per cent, no spenna- 
tozoa were found. Four of the cases were nt)nagenariiins ; of these none 
had spermatozoa (A/ner. Jour. Med. Sr., April, 18(>8, p. 523). According 
to Duplay, the seminal fluid of old men contains spermatozoa even 
when they are beyond the age for fecundation (Med. Times and Gaz., 
1853, 1, ]). 581); but lie does not stale tlie circumstances which 
enabled liim to arrive at tliis conclusion. 

Lord Frskine, in the Banbury Peerage claim, quoted the ease of 
Sir Steiflion Fox, who was maiTied at seventy-seven, and had fourchildren, 
the last when ho was eighty-one. Schneider met with a case in which a 
man of seventy-one had a cliild by his wife, who was only seventeen 
(Henke’s Zeitsehr., 1842, 2, 165). Iliittcl mentions the case of a man 
wlio, at tlie age of ninety-two years, married and had two children b 3 "his 
wife. The retention of procreative power hecaine a question in the case 
oi Johnson v. Johnson (Vice-Chanc. Court, January, 1871). In 1845, 
Mr. Johnson, being then upwards of sixty years of age, married his 
second wife, a girl of sixteen. She obtained great influence over him, 
and induced him to quarrel with tlie cliildren of liis first marriage, the 
plaintiffs in the suit. In 1861, when ]\Ir. Johnson was upwards of 
seventy-seven years old, Mrs. Joliiisoii bore a cliild, which died. In 
1862 and 1805 two more children were horn, who were the defendants 
in the suit. As Mr. Jidinson would have been of the age of seventy- 
eight and eighty-one atj» the Bine these children were* horn^ it was 
alleged tliat tiiey could fiot liave been begffften by him and were jj^t 
liis children. Mr. Johnson died in 1869, leaving a large amount of 
proj)eity, witli a will and codicil, affecting the two families. Malins, 
V.-C., declined to make any order. He thought it hopeless f#r tli» 
j)laiiitift*s to attempt to make out that tlie cliildren of Johnson, 
horn while her husband was living witlb lier, and designated by him as 
his children in his will, wore not his children. It was, however, a very 
significant fact in the cas(?, that iIikj testator lived fifteen years with his 
young wife without having had any children, and that they rather 
rapidly ajipeared in succession \fheu he was between seventy-seven and 
eighty-one years old. When the procreative power even appears to be 
lost at an advanced ago, the stimulus for ifltercourse is often vei’y 
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great. lUittel mentions cases in which these erotic feelings were 
remarked by him in reference to men between seventy-five and eighty- 
six yejjLYS of age (Henke’s Ztdtschr,^ 1844, p. 252), In all cases of 
prolonged viiility it is observed that tin* bodily and mental powers are 
also retained in an extraordinary degree, showing the close relation 
which exists bcitween the sexual function and coi porcal develoi>nient, 
even to the latest period of life, 

P/tunhe V. 102 L. T. I50,iiio(lind evidoiico, that a man, ajt. 72, wusunalde 

to procreate children, refused. 

The English law on this subject was clearly laid down in the 
Banbury Peerage case, brought before the House of Lords in 180(5). 
Lord and Lady Banbury had been maiTied twenty-one years, without 
having had issue, when he died at the age of eighty-five years. The 
l)eerage was claimed by the descendants of an individiuil who called 
himself the son of Lord Banbury ; ])ut, in fact, it was alleged that he 
was the son of Lady Banbury by an adulterer, dining her husband’s 
life. According to the evidence, Lord Banbury did not appear to have 
been aware of bis existence, and the child had always been known by 
another name (Amos, ^^C(L vol. 7, p. 741). One of the grounds 
upon which the legitimaevof the desciuit of the claimant was contested, 
was that the deceased nobleman had become impotent through az/c; 
but it was argued by Sir S. Bomilly that the law placed no limit on 
the powers and faculties of men in this resiiect. The assumed impo- 
tency of the husband on the ground of age, could not be admitted as a 
proof of the illegitimacy of the alleged otispring. In 1813 the House 
decided against the claim, but not on tlie ground of impoteney from 
age in the husband. It was proved that liord Baiiliury was hale and 
Jiearty at the time of his diaith ; but the moial circumstances of the 
case, especially tlie convenlmeut of the birth of the child from the 
husband, were considered sullicient to provi' that the child through 
whom the claim was made, was not the ollspring of liord Banbury. 
This case inconti'stably proves that there may be capacity of inter- 
course and possibility of access on the part of the husliand, yet every 
species of moral evidence will he admitted to rebut the legal presump- 
liou of legitimacy wlien there are reasoimhio grounds for disputing it. 
Uomilly remarked, in reference to the retention of procreative power 
ill advanced age, that the liberality of the Liiglish law on this subject 
was excessive ; for tliere was no age, from Si^ven upwards, at wliich a 
man bt% been, denied the power of procreating children. Males at the 
a^e of fivurteen, and females at the ageoof twelve, are legally competent 
ti^ontract marriage. 

In the Female, — Pnhertt/. — In the form of a syllogism tliere can be 
jio d^mbt that llio following terms represent the relationship between 
female fertility and menstruation: — 

To be fertile a woman must possess an ovary (uterus, etc.). 

This ovary must contain living ova capable of development. 

Tiiese ova attain ’a certain stage of development, which we may 
designate ripeness, at successive periods of time. 

A ripe ovum ruptures its capsule, tyid reaches the uterus. 

It is impregnated by a spermatozoon in the uterus. 

(To these last two statements certain exceptions occur, proved by 
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the frtots of the various forms of ectopic "estatiou, but these <lo not 
invalidate the gencnil truth of the statements.) 

The escai>e of a ripe ovum is generally associated with certain 
l>lienoineiia, known collectively iis menstrual inolimina. * 

The lUYuninent external molimen is an escape of hlooil from the 
vagina, which esoaj)e is ordinarily spoken of as menstruation. 

(Tlie escape takes place periodically and commonly eveiy twenty- 
eight days; occasionally at longer or shorter intervals.) 

Facts prove to a demonstration that the last three statements have 
exceptio)is, and as medieal jiirisprudtaice is largely eo]ioerned Avith 
exceptions to rules, the Jiiatter must he considered under the following 
lieads : — 

1. 'When does menstruation commence? 

2. ^lust meiistrnation precede pregnancy ? 

3. What is the eaidit^si age for pregnancy ? 

4. When does inenstvuation cease ? 

5. Can a woman hecome [iregnaiit after the immopause. 

0. What is the oldest recorded age for pregnancy, apart from the 
(juestion of menopause. 

1. When does Menstruation Commence? — riuj menstrual 
function is commonly established in females in this climate between the 
ages oi'fvm’tern and iii.ctccn ; but it may occur much earlier — indeed, in 
some rare instances, a discljarge resembling tljo nienstrual lias been 
known to occur in niei’e infants. The oca^asional a])pearan(!e of the 
menstrual flux at an early age does not necessarily imjdy that in other 
resjiects the female attains the dev(flo})ment of puberty noj' any undue 2)re- 
cocity of the child as to sexual instincts. In other cases its ajApearance 
has been protracted to a nnicli later ])eriod. Ferhaps, in this country, 
the most frequent age for the commencement of menstruation may be 
taken at lificen years. It is liable to he accelerated in its aiqiearance by 
certain moral and jiliysical conditions under which a girl maybe jdaced. 
In India women begin to menslnuite after the twelfth or at the 
beginning of tlie tbirteentli year, and the functions continue until the 
fortieth or even the fortv-liltli year. Menstruation at ten years is very 
uncommon, and )»rohahly does not occur in more tliaii one or two 
i]istiinces out of a )iunilrt‘d females. It is equally rare tliat it should 
be delayed beyond tlie thirteenth yeai* ("* Me<l. Jurispr. for India,” 1856, 
p. 461). In India it is coiinuonly asserted that puberly occurs very 
early, but tlie recent experience of Kurojieaii female doctors in India 
shows, liowever, that the maturity of women by no meiyis occurs so 
early as has been kitliert<]^supp<iised among Fastern women. f 

Instances of jireinature menstruation in the female are numerous, atfJT 
are far jnore common tliaii precocious puberty in the male sex. WJiitmore 
met witJi a case of a female child, who, from w few daifs after her birth, 
menstruated regularly, at 2 >criods of three weeks and two or tlii’oe (lays,* 
until slie liad attained tlie age of four years, when she died. On insi^ectioii 
after death she appeared like a much*oIder girl. The breasts Avere 
unusually large, and the female organs and lower liaribs were considerably 
deA’eloi>od (Xortli, Jonr. of Alcd,, July, 1845, 76). For similar caises, 
ride JL M. 7., 1, 1901, 1 and 2,^1902. Another case of a cliild aged 
three years is reported (iMUcef January 29th, 1848, \y. 137). 4’he breasts 
were asliealtliily (levelo 2 >ed as in an adult of twenty years, and the sexual 
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organs were also as niu(!h developed as in a girl at the ago of puberty. 
It was observe<l tliat this eliild, who Inul been regularly menstruating 
for twelve months, had the a])pearance of a little old woman (b>r other 
cases <^F menstruation at five years, see Merl. Gaz.y vol. 25, ]). 548 ; at three 
years, vol. 47, p. 244 ; and three and a half years, Med, Tiinea and (}(tz,y 
1858, 2, p. 98). Flugel reported the ease of a female child who died 
at the age oi Jice years and six monllis, and who had attained the 
height of five feet and a j)rop(ntionat<j development of tlie body 
throughout. AYlieii six months old she had cut all the incisor teeth, 
and when nine months, all the molars. Wlieii she liad reached the 
eighteenth month the menses first made their appearance, and from that 
time occurred with great regularity. The hair of the head was long, the 
breasts prominent, tin* external genitals well-developed but witliout hair. 
The pelvis was capacious. The intellectual ])owers Av<;re not more 
advanced than usual {Ainer, Jour. Mrd. Sr., July, 1872, ]). 215). On 
the other hand, cases of delayed menstruation are from time to time 
reported, ( •amps found that it had not api)eared in a inarj*i(!d woman, 
let. 30, who had borne no children {Mrd. (Jaz., vol. 32, p. 409). 
Another case is mentioned in the same volume, where it a])peared for 
the lirst time at tin* age of forty-seven. 

2. Must Menstruation precede Prepiancy ?— Tlio editor is 

uiiahle to find any case in whi<*h it is didinitely stated that a woman 
who had never at any time had any menstrual molimina wliatcver, had 
become pregnant; hut at tlie same time the jiossibility of such taking 
place is generally admitted, inasmuch as it is by no means established 
what is the jirecise and exact relationship between the mere external 
escape of blood and the escape of a ripe ovum (‘‘ Menstruation ami Its 
Disorders,” by A, K. (liles, 1901). Ih-ovided, cm the other hand, 
that some molimina liave at some time or other been shown, there 
can he no question tliat a temporary condition of ameiiorrlneM is no 
bar wliatevcr to coiicejition. 

3. What is the Earliest Age for Pregnancy to Occur?— It 

is commonly assnmed that as si)ou as nienstruatioii ai>]»ears a woman 
may he considered to have acquired procreative powm*. It is, however, 
obvious that in the ease of quite young babies such a view is unten- 
able, and even in Ibe cases of young girls it is mil common to bear of 
them becoming inipregnated. A case is mentioned by Deck, of a girl 
menstruating one year; she became lui'gnant, and was delivered of a 
child wlieii little! more than ten t/rarft old. Walkcir mi*t with a case in 
which tlv menstrual fimcti<m was c'st.ablislied yt the age of el(*ven and 
a half ve^’s, and the patient was deliveiJal of a living child when only 
twNve years and eight months old {Ainrr. Jour. Mrd. >SV., Detoher, 
184G, p. 547). In another, observed by lUittel, a female of the age 
of fourteen heeaine pregnant by a boy of the same age. lie also quotes 
tfiree other eases, whore one girl of the age of nine, and two at the 
age of thirteen, became pregnant (lor. rit.). Wilson met with an 
instance in which a girl at the 'age of thirteen years and six months 
gave bii*th to a fiill-g/own child ; conccqition must have taken place 
when she was twelve years and nine months old (Edin. Med. Jour., 
(Ictoher, 18(51, )). 332). See also Cas»^er’s I7rr^7/V///r.s*S(7/r., January,. 
1863, p. 180). .Robertson mentions the case of a factory-girl who became 
l)regnant in the eleventli year of her age. A case came before a 
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magistrate i)i 1871, in ^vliicl) a girl under thirteen was found to be 
pregnant. It appeared from the evidence tliat impregnation must have 
taken [daeo wlien the girl was twelve yoars and three months o^. 

A man, let. 45, was ^ (IL v. Chattirwai/, Coventry >Siun. 

^ iiiisdeineaiioiir in having liad carnal knowledge of a 
guTiianuKi Sprason, then between the ages of ten and twelve years. 
When intercourse was lirst liad, the girl was decen years and eight 
months oI<l ; it was rei)oated several times subsequently: and wJien the 
prosecutrix gave licr ovithuice in Court, it appeared from the statement 
of tlie motlier that slie was in tlie last month of her pregnancy: she 
was then not quite twelve years and six months old. Slenstruation had 
commenced in this girl at tlit^ age of ten years and tico months, and had 
continued regularly up to December, 1847, which was about the time 
wdien slie first had intercourse with the in-isoner. It appeared that she 
was a factorv-girl ; and to the heat, conhuenient, and association with 
males, to which girls are subjected in this employment, may be 
referred the early commeiicemont of puberty. Wlieii menstruation has 
thus commenced, conception may always bo tlie result of sexual 
intercourse. The prisoner was convicted (Med. Oaz., vol. 42, p. 751). 

Dixon Mann (“For. ^Iod.,“ ]>. 8G) gives to Dodd the eminence of 
reporting the earliest age for pregmuK'v : “ A girl began to menstruate 
at twelve months, became inegnant when eight years and ten months 
old, and was delivered of a living child, which weighed seven pounds.” 
This will probably remain a record, unless the one mentioned in the 
B. d/. J,. July 2nd, 15)04, heats it; but this is founded only on a 
newspa])er report (ride also Laneet, 1, 1903, ]>. 1822). 

4. When does Menstruation cease (Climacteric or Meno- 
pause^) ? — 4’lie average age at which this function ceases in women is 
usually from forty to fifty years : but as it may commence early, so it may 
Continue late in life. In one case it has been known to cease at the age 
of twenty-three, and in other instances it has continued to the age of 
sixty-six and even of seventy-tive years (Whitehead, op. cit., pp. 145 
et scq.). Out of many cases collected by Hogg, the earliest age at which 
menstruation ceased was twenty-throe, the initial period liaving been 
sixteen years. In one woman it ceased at thirty-four, and in two at lifty- 
tliree, but in tlie gicatest number (nine) it ceased at forty -seven (Med. 
'rimes and (jaz., 1871, 2, ]). 555). Hoyle describes three cases, in two of 
whicli menstruation continued up to the age of sixty-seven (Lancet, 
I860, 2, p. 527). 4’hoinas met with a case in which a woman had 
ceased to menstruate at 4he age of forty-live, but tlie disciiarge Aukleiily 
reappeared aftei* an attiTck of*ilIness wlieii slio liad reacheif the ^e 
of sixty-nine. Tlio discharge appeart^d several times, but not with 
monthly periodicity. It seems tliat her mother and sister had also 
menstruated at the ages of sixty-nine and sixty years (Med. Tin^s and 
(Jaz., 1852, 2, p. 148). In a case wliicli occurred to Capuron, it 
continued beyond the age of sixty (op. c^t., p. 98) ; but a more remarkable 
case, both of late meiistriialion and late pregnancy, is quoted by Orfila 
from Bernstein. A woman, in wUoiu the function appeared at twenty, 
menstruated until her niuety-nintU year. Her first child was born 

1 All amusing illustration of tlio* ignorance of some iusnranco olFiccs will bo 
found in iho La/aef, Janiany 'Jtb, 1902, wdicreiu a legal firm ask where a lady who 
washed to be insured could get her nienopauso establifelicd or filed ! 
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when »slie was forty-seven, and her seventh and last when she was sixty 
years old (“ Mod. 4cine 6d., 1848, 1, 257 ; see also Briand, ** Man. 

^do Mec]^ Leg.,” 1846, p. 137). Other cases are recorded on good 
authority. Whitehead communicated to the Lancet^ 1886, the 
following facts. He was called to a lady, aet. 77, suffering from uterine 
haBinorrhiige. Upon inquiry, lie found that she had menstruated 
monthly up to the time at which he saw her. The discliarge lasted 
from four to five days, aiidliad tlieii left her; but on this occasion itliad 
been very profuse. She was restored by tlie usual remedies. Other 
cases are reported {Anier. Jour. Med. Sc., July, 1845, ]). 172). In one 
of these, a nuii, the menses ceased at iifty-two ; at the age of sixty- 
two they reappeared, and so continued regularly, until she was last seen 
at the ago of sovcnty-thrc^e. In another instance, a nun aged ninety 
liad regularly menstruated from the age of lifteeii to fifty-two years. 
The menses then ceased, but reappeared at tlie age of sixty, without pain, 
and occurred regularly every month after that date. Her health has 
been good throughout. WJiile it may be just to accept these cases of 
menstruation prolonged nundi beyond the average, it must not bo 
forgotten tliat discliarges of blood from the vagina, and that even of a 
])eriodical nature, may be due to disease of the parts ; polypi, malignant 
disease, and others, may certainly cause such. 

!Vom these facts, it is clear that it is impossible to fix the age of a 
woman by the period at which this change of life ” occurs. At the 
best, it can only be an average of a certain number of instances. Jdas 
([iiestiou arose (Clark v. Tatom, Kingston Lent Ass., 1818), in reference 
to the identity of a woman, through whom proj)erty was claimed by the 
husband, who was the plaintiff in the action. The marriage had taken 
place in 1794; the parties sei)arated in 1809; and the plaiiitiirs wife, 
ns it was alleged, died in 1843, wlien, by directioji of the defendant, the 
age of fifty-five was put upon the lid of the collin. A medical gentleman 
who attended her in 1841, deposed that, from being then in her menstrual 
climacteric, he should consider her to not have been more than fifty at 
that time. He stated that the general period for the cessation of 
menstruation was forty-four; it was rarely [)rotnicted to the age of fifty. 
On this assumption, it was impossible that tlie deceased could have 
been the plaintiff ’s wife, because at the time of the alleged marriage she 
would have been only three years old. On tlie part of the plaintiff, 
direct evidence was given to show that the deceased woman was his 
wife ; and it tlierefore remains to be considered whether the adverse 
medical rA;»^inion'is or is not consistent with medical exj^erieiice. It is 
obv.jpus, from the cases above quoted, that menstruation may continue 
to sixty-six or seventy years of age, and that this ma^^ liave been an 
exceptional instance. The xilaintiff had a clear right to this medical 
pacsunij)tion in his favour ; and, admitting that his wife was seventeen 
at her marriage, she would have been menstruating in her sixty-sixth 
year. Hence it is evident that, the medical facts of the case were 
consistent with the evidence adduced on the ^lart of the plaintiff. At 
the trial tliose well-known exceptional cases of menstruation beyond the 
fiftieth year were not even referred to : nevertheless the jury returned 
a verdict in favour of the jdaintiff. 

5. Is it possible for a Woman to become Pregnant after 
Menstruation has Ceased ? — It is commonly asserted and bolieveil 
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tliat, after the cessation of menstruation, a woman is sterile. This is 
doubtless the general rule ; but in a medico-legal view it is necessary 
to take notice of tlie exceptions. Peai*son communicated ^^to the 
Lancet the case of a lad}^ aged forty-four, who up to September, 1836, 
had given birth to nine chihiren. After this the menses appeared only 
slightly at the regular periods until July, 1838, when they entirely 
ceased. Owing to this, she supposed that she was not liable to become 
pregnant; but on December Blst, 1839 — therefore eighteen months 
after the entire cessation of tlie menses — she w’as delivere<l of her tenth 
child. Hence conception must have taken place at from eight to nine 
months after the final cessation of the discharge. 

6. The Oldest Recorded Age for Pregnancy.— Dixon Mann 
(/oc. ciL) quotes five cases, apparently well authenticated, of the follow- 
ing : — 1. A woman of 55, menopause not mentioned; 2. A w'omuii of 
49, menopause at 47; 8. A woman of 50, menopause at 48; 4. A 
Avoman of 59, menopause at 51 ; 5. A woman of 72, menopause at 
48, all giving birth to cliildren. Duncan concludes, from his re- 
searches that the great majoriU* of the population is recruited from 
women under 80, but that the mass of w'oinen of from 30 to 40 years 
contribute to the general fertility a larger proportiojial share than 
tlie mass of women from 20 to 30. 4'hei e is a gi adually increasing 
fecundity as age advances up to about 25, and then it diminishes 
{Etlin* yionth. Jour., November, 1864, p. 450). The age at which 
women cease to bear children is iisuall}' from 40 to 50 years ; but as 
they may menstruate, so tliey may conceive, beyond the last of these 
periods. Besides, the facts aboYe-mentioned show that the continuance 
of men.striiation is not absolutely necessary for conception. Numerous 
instances ai e on record of females advanced in life bearing children. A 
case is reported in wdiicli a well-foi ined woman, who had been married 
nineteen years, did not bear a child until she had reached the age of 
fifti/ (Sclimidt's “ Jalirb. d. Med.,’' 1838, S. 65; Henke’s Zeitschr., 
1844, S. 251). In this case it is stated that menstruation had ceased 
two years before conception. Buttel observed in twelve women that 
they bore their last ehihlj en at agi^s varying I'rom forty-live to fifty years. 
Ottinger met with an instaiice <4* a woman bearing a child at fifty ; 
Cedersclijald with another, wliere tlie woman was /iffij-tla’re, and men- 
struation still continued. Halier records two cases in ^Yhu•h women at 
sixf fj-thrt. c ixnd serentfj respectively bore cliildren (Briaiul, “Man. de 
Med. Leg.,” p. 137). Neveiinann lias diawii up a table in reference 
to the late ages of Iife‘4n which wonuai have borne childrop’. Out of 
1,000 cases in 10,000 births' he found that 436 children were borji by 
females at the ages respectively : — 


Of 41 

years . 

. 101 

Of 48 \'etu’s . 


. 8 

„ 12 

a 

. iin 

„ 49 



. " . G 

„43 

)> 

. 70 

50 



. a. 

» 44 

9} 

. 58 

„ 52 



. 1 

„ 45 

9 9 • 

. 43 

59 



. 1 

„ 40 

99 

. 12 

54 



. 1 

» 47 

99 

. 13 






A case was coinniuiiicated (Med. (Jaz., vol. 39, p. 950) by Davies, 
in which a Avoman was ffty-Jivc years of ag «3 Avheii her last child was. 
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born; she menstruated up to that time. In Lord v. Colvin (Vice- 
Chanc. Court, July, 1859), one of the questions raised was whether a 
•woman,# ait. 62, who had been married tliirty years without having 
children, liad then i)assed tlie age of child-bearing: her issue would 
take the benefit of certain property under a will. It whs decided that tiie 
woman had not reache<l an ago at which it could be said to be impossible 
that she might bear children. In a return of the Registrar-General 
^for Scotland (February, 1802), it is stated in tlie Table for Glasgow, 
that one woman who was only 18 had liad four children, one who was 
22 had had seven children, and of two wlio were only 34, the one liad 
had thirteen and the other fourteen cliildren. On the other hand, two 
women became mothers as late in life as at 51, four at 52, and one 
woman was registercjd as having given birth to a child in her fifty-seventh 
year of her age. For a case in which pregnancy and abortion in a 
woman of fifty-six gave rise to sei ious trouble, vide B. M. c/., 2, 1903, 
p. 323, where also are other collected statistics. 

We cannot pretend to fix the age beyond which pregnancy cannot 
occur. Questions of this kind have an important bearing on the 
subject of legitimacy ; and unless the hiw looks to something more than 
ordinary professional experience in such matters, the decisions of courts 
must be inequitable. Tlie legitimacy of the claimant to the Douglas 
Peernge, about the middle of the last century, was contested, among 
other grounds, upon the presumed loss of procreative jiower in the 
woman said to bo the mother, who was in the fiftieth year of h(?r age at 
the time of the alleged birth, and who therefore must have conceived 
when in hov forty-ninth year. Lords Camden and Mansfield justly 
decided that this was no objection to the legitimacy of the appellant. 
The fallacy of trusting to a ground of tliis kind as evidemje of illegiti- 
macy is proved by a reference to the numerous instances already quoted. 
The following cases show the more recent decisions on this subject: — 
In re Winslow^ s Trusts, Malins, V.-O., imule an order for payment out 
of court of two sums to two ladies res])ectively. One of the ladies was a 
widow, about fifty-live years of age ; the other a spinster, was fifty-three 
years and eight months old. In both cases the parties were entitled abso- 
lutely, subject to the contingency of their having children. In a more 
recent ease {Condnitt v. Soane, May, 1871), Wickens, V.-C., declined to 
act upon the presumption where the lady was in her fifty- tliird year. Tliis 
w^as a case arising out of the will of Sir John Soane. He had directed his 
trustees t<^ convey his estates to his great-grandchildren, upon whom lie 
had also settled "a large amount of i>ersynalty,/ now represented by 
upwaj-ds of 180,000/. in court. The testator left two sons, who each 
left children ; several of the grandchildren had died, without leaving 
children, the survivors being two daughters of the eldest son, who were 
botk married but hud no children ; ami two daughters and a son of tlie 
younger son. The married ladies were stated to be of the age of fifty- 
seven and fifty-two years, and the «ase now came before the court to 
Obtain its sanction to a sale of a part of the real estate, on the assumption 
that they were beyond the age at which nt could be expected that they 
would have children. The Vice-Chancellor declined to make any order 
as to the sale of the real estate, stating that he did not consider he 
had any jurisdiction to do so. In one instance wliich he had heard 
mentioned by the Master df the Rolls, a child had been born when 
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the lady was six years beyond the age of the younger of these two 
ladies. 

In Fort}/ V. Fort}/ (February, 1853), Kindersley, V.-C., deckled that* 
an unmarried lady, ivt. 53, miglit be presinned to be beyond the age 
of child-bearing, althougli in this case security was required for the 
repayment of the money in the event of her marrying and having lawful 
issue. On this precedent, a woman who has passed the age of fifty- 
tliree is pivsumed in law to be ^uist tlie age for child-bearing {MaL^ 
Timrs and Ga:, 1871, 2, ]>. 11 i). 

A case soinewJiat similar to the Douglas case was the subject of a 
trial in France in 1754. ]<Van(;ois Fajat claimed an estate as heir to 
liis nn>tlier. liis claim was resisted on the ground that, according to 
tlie baptismal registry, liis mother could not have been tlie legitimate 
heiress of llie party through whom tlie claim aciu'iied ; because her 
alleged mother would then have been in hovjift}/-cifflith year ; and this, 
it was allegetl, was beyond the age of child-bearing. Ancient records 
were searclicd, and the claim of legitimacy was admitted, because 
menstruation and conception had been hnown to occur at periods of life 
even later than this (Capuron, ‘‘Med. Leg. des Accoiich.,’' p. 93). This 
author quotes a casein which a healthy woman menstruated until she bad 
passed her sirtirth (fear, and luu* last child was born when she was sixt}/ 
iiears of age (op. rit., p. 98). Other cases of births at the respective 
ages of sixty-three and sixty-five are referred to, but these aiqiear to be of 
a less authenticated kind. The truth is, in giving a decision, the law 
is bound to look to the anomalies connected with the exercise of the 
generative function ; and tlieroforc the limited experience of a few 
medical witnesses, casually taken, can liardly be expected to supply 
satisfactory answers to ([uestions of this kind. It establishes no pre- 
sumptions respecting tin; jn esence or absence of cliild-bearing i)ower at 
any period of life ; but leaves each case to rest upon the whole of tlie 
cij’cuiii.slances which attend it. The record still seems to remain with 
Dixon Mann’s case, tet. 72. 

In the Oourt o( Appeal in May, 1901, the following case -was 
decided. The report has historical value for its legal references, and 
is therefore quoted in full : — 

Before Lords Justices Vaiij^iian Williams, Stilling, ami Ouzo ms -Hardy. 

The singular tusk, but imj)ortaiit one from a legal standpoint, was set their 
lordsliips of deciding at what age a woman should be presumed to be incapable of 
child-bearing. 

The matter arose by *way of an intei-loeiitory appeal frowi a rt^isal of Mr. 
Justice Buckley to onlor tt> be paW out of court two sums amounting fn tlio aggre- 
gate to 0,041/., wliich stand to the credit of a Mrs. Iloylaiid and her cliildi’eii# 

The money was left in trust for Mrs. Iloylaiid for life, and alter lior death to 
lier children on their attaining the age of twenty-one. Mrs. Jloyland was horn in 
January, 18o2, and Avas, therefore aged lifty-two years and four luonths.^ 
maiTied on August 10th, 1875, and Lad five children, the four wlio survivod 
having all attained the age of twenty-ono, tJio two youngest —twins — being bori» 
on May 27th, 1882. Mr. Iloylaiid died ^n March 22nd, 1890. For some 3^ear8 
prior to his death lie was not living with his wife, bu^ for six youra after the birth* 
of the twins they did live together. • 

Mr. II, T<u*rfdl, who represented Mi*s. Ihjjdand, pointed out that the real issue 
was at what age a woman ought be jiresumed to bo incapable of child-bearing. 
The fiuestion had frequently been before the courts, but no settlpiLrulp had been 
laid down, except in the case of (/roves v. Groves, when the age .wiw^lixgcTut fiftj% 
in a peerage case, Price v. Boivstead^ similar to thfe, an order ^ 
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of tlio petitioiK.'ir, who was fifty-thrco. Other cases sLiailar to this, in which orders 
wore mado, were Tn re. Widdowson'a TrunUy the a^o being fifty- three years and 
nine moidhs, and In rt Milner's Kstntey tho widow being forty’-nino and a half, and 
having li^on married twenty-six years, without children. In the ca.so of lirown v. 
Tiitf/or tho widow was lifty-two, and liad tw'o children, and an order was made; in 
tlie case In n: Allnn^tnis Trusts^ tho widow laid been married filtoen ^^ears, was 
lifly-ono yoars and eleven months <ild, and there wore no children. There again 
an order was made. In AreJitr v. Ihnnsin tho wid(jw was fifty-tlireo, the only child 
was twenty- two, and tho husband had berin dead four years, and it was presumed 
there would be no more children. In Patrrson v. lOnn^dun an order was intale in 
favour of a spinster aged tifty-four: in llodues v. Jlndijfs an order was made in 
favour of a lady who was fifty-tive, had been married eight years, was liviiig with 
her husband, and had no childreui ; and in (hnhnm v. Parsansy Vh’ce- Chancellor 
Bacon made an ordfu* in favour of a widfjw aged fifty-one, without chihlrcn, 

Ijord J ustice Vaughan Williams thought there had been a general unwilling- 
ness to make a ]>resumpti<in before the age of fifty-three or fifty-four, unless thero 
were spc<'ial circunistancos. His lordship cited a case in ISbf), when a number of 
cases dealt with in two centurif's were sot out in order of dat(3, the ages being, 
respoctively, yeai's, bO years, (J.j years, bt }'oars, o9 years, o7 years, ob ye.ars, 
oo years, and oil years. F(jr some reason or other, ho commented, there hatl 
boon steady progress downwards in these two centuries, seeing that our great 
grandfathers put tho ag<? at fit) years. 

Lord J ust ice Cozei i s- II ai dy remark(^d that tho courts ne\'er mado tho i)resuiuptiou 
now if tho ago was under fifty. 

Air. Terrell said Afr. Justice Buckle}’’ thought the ago should bo fifty-four and a 
half. In tho first case thoro was littlo probability of tho widow marrying again, 
and tho i‘huncos of additional children were very remote. If tlio fund were not i)aid 
(jut she and the children might <lio without having tho benefit of it. 

Thmo was no op])osiiion on behalf of tlio trustees to the application. 

Lord Justice Vaughan Williams thought tho mere fact that tho petitioner was 
fifty-two wais not sulliciout; in itself lo jii.stify tho ]»resumption. Tho circumstances 
of each case must always bo regarded. Seeing that th«? })CtitiomM* was fifty-two, 
that her last; child was born in 1882, and that slic3 had lived with her husband for 
.six years after that, and eoiisiifering also that they \vouId not bo interfering witli 
the right of any living person, he thought they might safely make the presumption 
and the orthu’ for payment out court. 

Tho order for paymeut was accordingly mado. 

(B) Sterility from Surroundings*— (c/) In the Male.— Aimrt Inn a 

actual iinpotonco, the law takes no cognisance of sterility in the nnile : 
as a medical question it could only be decided by (indiiig that all the 
spermatozoa in the testicular secretion were motionless and dead. 
Personal abuse is alleged to cause it, hut this the editor would think 
is extremely douhtliil. No further comments are necessary from a 
medico-legal point of view. 

{b) In the Female . — We have only to appeal to known facts amongst 
domestic^ animals and amongst wild animals kept in a state of con- 
linement t^) he itt once cerlain that sunx^^iindin^s have some influence 
iipcyi conception ; many of such have been examined after death and 
found to be perfectly healthy and capable of bearing progeny so far 
as anatonw or stnicturo is concerned. Again, in huinaii beings there 
ai^ many instances of women who have been sterile to one husband 
and fertile to another without aiw suspicion of the fault Ijdng witli 
the husband, or rather, without auy proof that such was the case. Tho 
explanation of these fa(;ts is obscure. On the one hand, disease may be 
of such a subtle or physiological character that the ova of the female 
may be incapable of fertilisation ; on the other hand, there may be 
mechanical impediments to the proper ‘meeting of sperm and germ, 
impediments of such slight character as to be overlooked on autopsy. 
For a few further remarks? vide Sterility from Disease,’’ 
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Local causes for sterility— 


Coiifjeu ital Cond i t i on s. 


In the male 


Al)St‘iu*e of testicles. 

Absence of penis (?). 
lll-<levolopment of testicles. 

Disease of testicles in ntero (?). 

Alisplaceinent of testicles (?), 

AJalfoi inations of penis, epi- and hypospadias. 
/Absenee of ovaries. 

Absence of nterns. 


In the female -I 111-development of ovaries. 

I lll-develoj>ment of uterus. 

\ Absent vagina. 


In the male 


In the female 


A (‘quired Conditions. 

f Comph te amputation of penis (?). 

Excision of testicles, 
i l)is<‘ase of testicles. 

1 Accident to testicles, 
j Atropliy of testicles from inumj^s, etc. 
i Masturbation and spennatoirha'a. 
r Excision of ovaries. 

1 )isease of ova lies, 
j Excision of uterus. 

1 Disease of uterus. 

Oc clusion of vagina from disease. 
Disease of vagina. 


It will only be ne(‘essaiT to say a few words on some of these 
conditions. 

Complete absence of testicles and of penis are theoretically 
possible conditions, but no record s(>ems to exist of a case in wliich the 
fact has been of any medico-legal interest whatever; and, except in 
monstrosities, such a condition must be of most extreme rarity. Of 
ill-developmeiit of the testicles, due to intra-uterino disease, tlie same 
remarks may he made ; a case is fpioted under “ Impotcjice/’ supra. 

sterility in Relation to Monorchism and Cryptorchism.— 

In some males the testicles do not descend into the scroti^m at the 
usual period, but one w hoth may remain in the abdrimen^ or in tlie 
inguinal canals, and only (bijfccnd some time after birth or not at^dl ; 
or one may be found in the scrotum, and the other remain during life 
in the abdomen; or hoth be retained in tlie abdomen. In some 
cases of partial desetmt the organs have been mistaken for andttrcafcd 
as ruptures by the application of a truss. In one instance tlie attempt^ 
to reduce the tumour, mistaken for* hernia, and the application of a 
truss, caused tlie death of tlie person (Med. Times and Gaz., 1861, 1, 
J). 240), When one testicle oiily has descended, there is no ground, 
c^eteris paribus, to impute impolency: llie descended oigan lias been 
found liealth}" and to contain •spermatozoa, while the retained testicle 
and its ducts have in some cases been found not to contain §j)erina- 
tozoa. Curling collected six of these cases? of which foUr felt 
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liis own observation On Sterility in Man,” 1846, p. 6 ; Med. Times 
and Qaz.f 1861, 1, p. 218). AVlien neitlier testicle lias descended, tlie 
scrotum will be found eniiity, without any scar indicative of a removal 
by ojieration, but tlie other marks of virility may still be present. 
Iversons with no apparent testicles are called Cn/p^orchids, while those 
who have only one testicle apparent are called Monorchids. 

It lias been stated that in all cases of non-descent, the testicles are 
conf^enitally defective, and further, that the persons, although capable 
of sexual intercourse, are incurably sterile. Hunter thought tliat the 
undescended testicles were always imperfect both in their structure 
and functions, and tliat cryptorchids were invariably sterile. Some 
cases support this view. In I860, Partridge met with the case of a 
man of twenty-five, in whom both testicles were found in Die abdomen. 
Several specimens of tlie secretion were examin(»d, and no spermatozoa 
were detected. Another case was examined with a like result {Lancet, 
1860, p. 66), and a tliird by Curling (Med. Times and Gaz., 1861, 1, 
p. 213). The comdusion to which these observations have led is, that, 
altliough ill cases of non-descent tliere may be a cajnicity of sexual 
intercourse, it Avould not be prolific: the jierson would be sterile. 
According to this view, malposition of the organs must be taken as 
synonymous with dehutivo development: as a I’esult of this malposi- 
tion they are not capable of secreting jiroliiic spermatic fluid, and the 
person is as steidlo as if he had no testicles. Tlie cases of monorchids 
reported by Curling (op. ri(,, j). 8) to some extent sujiport this tlieory, 
since spei'inatozoa were found only in the fluid of that tostiede wdiich 
occupied its usual iiosition in the scrotum. He also collected from 
various sources seven cases of cryptorchids, in which both testicles 
w'cre either in the abdomen or in the inguinal canals; the fluid con- 
tained in them was destitute of sjiermatozoa, and, although impotency 
did not exist, these jiersons either were or were presumed to be 
unprolific. Godard has noticed that horses whose testicles are retained 
in tlie abdomen, although capable of intercourse, are sterile, and 
veterinary surgeons consi(ier tliis the rule. 

On the otlier side of the question there are, however, facts which 
are wliolly inconsistent w^ith this theory. Two eases of cryptorchism 
occurred in the jiracticc of Cock. The testicles in these men had not 
descended, hut their virile functions wore undisputed. One of tliem, 
before he had reached the age of thirty years, had been twice married, 
and luid^had children by eacli wife, besides illegitimate children wdiich 
w^ere afliluited on him during the time he livednn service. In a report 
offenses of liernia by J^oland (Guy 'if HosjV Hep., 1843, p. 168), 
there is the case of a man, jet. 29, a cryptorchid, whose testicles had 
never descended. Poland states that there wais not tlie slightest trace 
o4* sci^tum, hut the iienis w^as well develoiied, and there wove all the 
other signs of virilit}^ 'J'his man married when he w as twenty : lie 
liad had two children by his flrst^wdfe, and at the time of his admission 
into the hospital liad been inarried two years to a second wife. In 
1862 there wais in Guy’s Hospital a»patient whose testicles liad not 
descended — they were lodged in the inguinal canals. The man was 
thirty-two years of age, well developed, with evjuy appearance of virility 
about him, and with the same maseulme development which is seen in 
other men of the same Jigh. This man was married, and had had tw'o 
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children by his wife* Since puberty he luul always beiai eoinpoteut, and 
he ridiculed the idea that his testhdcs were inetiicient. Another case is 
referred to by Curling (op. cit,, p. D), which occurred to Dehroi^* The 
testicles were in tlie inguinal canals ; there was no scrotiini. The man 
had been married, ami Jiad liad one son by his wife. 

The following <^aso is reiu>rtcd l>v Dr. H. ]Milner Smytl*, Assistant 
Medical Ollicer, (Tovernnient Hospital, Durban, under date July 26tli, 
1899 : “ AV. II, , a seaman, a't. 34, admitted for strangulated hernia. At 
the operation the right testicle was found behind the loop of strangu- 
lated gut in the inguinal canal, the left was easily felt at tlio margin 
of the external ring in the canal; recovery was j*apid, but he luul an 
attack of orchitis. 4’lie earlier history is as Ibllow's : Since childhood 
has always enjoyed excellent health. 'The testicles were never at any 
time in the scj’otmn, and of tliis he never seems to have taken any 
particular notice. He is now thirty-four, a strong, lully-dev(doi)ed 
muscular man. Since juiberty has had full sexual power and was 
married sixteen years ago at tlie age of eighteen ; live chiidj-en born 
to him, one being now alive. The testicle which was setui and 
examined in the canal was smaller than normal, soft and elastic on 
pressure. The left appears of about the same si/.e and character. 
The penis was well developed. I may say tliat the man has been seen by 
several practitioiiers, and there is no doubt whatever of the paternity 
of the children, his wife being devoted to him and her children, and 
the home life is a i)a.rticularly happy omt.'’ 

By these facts, therefore, it is established tliat cryptm’chids are 
not necessarily sterile, and that no absolute rule can be lai<l down 
respecting the existence or non-existence of prolific power under such 
circumstances. It lias been objected tliat, in the above instances of 
prolihe powder, spermatozoa Jiuve jiut been proved to exist in the 
spermatic secretions of the individuals, and that the evidence is there- 
fore incomplete, lint tlieso bodies have not been proved to be absent, 
and most persons will agree that there is no bettej' evidence of j^rolific 
power tlian the procreation of children, whether spermatozoa are or are 
not detected — a matter which will sometimes depend on the accuracy 
of observation or experience of the examiners oi*, it may be, on a 
morbid state of secretion. In one case Casper found spermatozoa in 
the Hiiid emitted by a crypLaxhid (“ Gericlitl. Med.,’* vol. 2, p. 187). 
One affirmative instance is sufficient for all the purposes of law, to 
overtliroNv iiinety-iiiiie negative instances ; and, as a physiological fact, 
it is obvious that the OJigaiis whicli have not descendeiV are not always 
defective in structunj <A- fuiiAion. The facts above numtioned piyve 
that there is Jio reasonable ground for pronouncing them to he 
absolutely sterile or unprolitic, merely because their testicles are Jiot 
ill the scrotum. If, with a non-descent of these oi'gans, there rfihouid 
be a non-development of the other external organs, and this is 
accompanied by a total want of tlu^ characters of virility, then the 
person may bo impotent or sterile, or both. The testicles inay, in such 
a case, he either congenitally absent or physically imperfect — a fact 
only ascertainable by an exainiuatiou of the body after death. On tlie 
other hand, in cases in which tUere are no external marks of cHeminacy, 
or other grounds for suspecting a want of procreative power, and the 
person is capable of sexual intercourse, tlfis iinperfectioii does not 
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offer aii 3 ^ bar to inai'riage, nor is it a sufficient ground for divorce. It 
would not justify a medical man in denying the paternity of a child on 
a question of affiliation, bastardy, or inheritance ; and so long as the 
power of sexual intercourse existed, it would not justify him in 
pronouncing the i)erson to be incurably sterib?. The capacity for 
sexual intercourse is the fact to which tlic Englisli law commonly looks 
on these occasions. If this exists, then it will hardly entertain the 
(piestion — surrounded as it may be with conflicting niedical opinions — 
whether from the mere retention of tlie organs in the abdomen, tbo 
Iluid secreted is or is not, of a prolific nature ? 

Epi- and Hypospadias. — d'hese terms merely refer to malforma- 
tions of tbe penis of sucli a nature that the opening of the urethra — 
tlirough which the s(UJiinal iluid bas to pass — is not situated at tlie end 
of the glaiis penis, but at a vaiying distance from the end, either on the 
dorsiim (epi) or oJi the und<u‘ surface* (hypo) of the penis. Cases of 
(utlier condition are by means infrequent, scattered through all medical 
journals. Unless tlie condition is associated with some otlicr develop- 
mental anomaly — absence c)r ill-devebq)ment of the testicles — there 
can arise no <piestion of ahsaUite sterility, for the seminal fluid is in 
itself as fertile as possible ; but tbe ipiestiou is simply one of whether, 
in the natural act of cojjiilatiun, the semen will be i)laced within tlie 
vaginal orifice, and so have an opportunity of reacdiiiig the ovum 
{ride “Artificial Impregnation”). It is rei>orted that some aboriginal 
tribes in uncivilised counli'ies liave recourse to artificial liyposjiadism 
as a means of .allowing unfruitful conn(*ction. 

I'lie power to have fruitful intercourse will in either case depend 
on the situation of tbe urethral aperture. JUittel knew aji instance of 
a hypospadian having several children (Henke’s ZeitscJtr., 1844, 
p. 258), Some doubt lias existed respecting the virile powers of liyp<>- 
s[>ttdians. In 1850, a lad, aged seventeen, was summoned on a charge of 
affiliation, in reference to the pregnanev of a girl aged eighteen. The 
defence was that he could not he the father t>f a child, because there 
was such a malformation of the jieiiis as to prevent prolific intercourse. 
On examination, the uretlira was fonml to terminate on the under- 
surface of the penis, about an inch and a half from the glans, l)y a 
small elli])tical orifice, wliich allowed the urine to j»ass, hut with some 
iHUicultv. One medical witness gave it as his opinion that it was not 
impossible, but highly improbable, that the defendant should possess 
procrea^tive power ; another freely admitte<l the hoy’s capacity, and the 
case was docid(?d against the <lefciidant. He was pronounced to be the 
father {MaL 'rimes, 1850, 2, [>. 321). * TJiis‘Mecision was plivsiologi- 
cally coirect. When the urine can pass, the seminal fluid can pass; 
and the only question is, whether the intromissioji can be such as that 
the misplaced orifice should come in contact with any part of the 
vagina. This must depend on the situation of the orifice. [Cases 
illustrative of the fully prolific qowers of hypospadiaus will be found in 
the Med. Times, 185(3, 2, pp. 2532, 392, An instance of the virility of 
a hypospadian has also been publishe<l by Noble Med. Jour., 

March, 1853, p. 230)]. Similar remarks apply to epispadians. These 
malformations are sometimes reniediuble by operation ; hut wdietliei* 
remediable or not, they are not, under any circumstances, to be 
regarded as absolute causes of sterilify. 
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A case, apparently involving a question of this kind, was tried at 
tlie Manchester Lent Assizes, 1867 (i?. v. Milner). A woman was 
indicted for perjury. She had sworn, in an afliliation case, IlMit one 
Shepherd was tlie father of lier child. A few months before the child 
was born, Shephord had married another woman. Sheidierd, the 
]>3osecutor, swore that lie never liad had connection with tlie w^oman, 
alleging that he was impotent siiid incapable. Three surgeons sw’ore, 
from an examination of Shepherd, that it was impossible that he could 
he the father of the prisoner’s child. »Shepherd’s wife also swore that 
Imr marriage liad never been consunimated. Prior to her marriage 
she had had a child. She]dierd was asked how, under these circum- 
stances, he came to enter tlie marriage state. He replied that they 
did not desiiv any family, and they had agreed to live together. Two 
medical men were then called for the defence, and they said, although 
Shepherd was somewhat ditfereiit from other men, it was more than 
probable that ho might have a family. Slice, d., stopped the case, and 
said that, as the medical evidence was very conflicting, it was impossible 
to convict the woman. 

In the Female. — On the congenital conditions enumorated above, 
not much needs to be said. Sterility rarely becomes a medical (juestioii 
in contested cases of legitimacy ; for the claim on the part of a jierson to 
l>o the oflspring of a particular woman, unless sliewxnvin collusion witli 
the claimant, could only be made after her death ; and if not disproviitl 
by medical evidence, showing that the woman could ]u>t liave borne 
childrej], it would in general be easih' set aside by circumstances. If 
the uterus, ovaries, or other ])arts were congenitally defective or absent, 
or if tliere were external sexual malfonnatiozi, accompanied by occlusion 
or obliteration of the vagina, a medical witness would have no difliculty 
in saying that Ibe woman must have been sterile {Med. Times and GV/.r., 
1858, 1, p. i)0). A mere occlusion of tlie vagina, renuivable by 
operation, does not necessarily indicate sterility, for ibe internal 
organs, including the w’omb, may be liealtliy and sound. In some 
instances the ovaries or tlie uterus are entirely alisent, or tlie Fallopian 
tubes are obliterated — conditions which cannot in all cases be 
determined during life; whilst in other instances these organs exist, 
but are defectively dev(‘loj)ed. Colev relates a casoi in which, in the 
body of a w^onian let. 26, the womb was found not larger tliaii in an infant 
of one or two years of age. The mouth and neck of the nlei-iis wen? 
perfectly defined, but were not lai'ger tlian a crow^cjiiill in diamey^^er, and 
one of the ovari(.‘S was iifl]»crfcct. The ]>atient had, on a*fe\v occasions, 
observed an aj^penram^e resembTing menstnialion (“Obstet. llec.,*’ May, 
1848, ]>. IGD). d’lie absence of a womb, and the absence of tlie function 
of menstruation, do not necessarily prevent the development of strong 
sexual projiensities, altbongli tliere is of course incuVcibh^ sterilitv* (Set? 
case ill Ashoc, Med, Joar.y July 21Mh, ISofi, x). 672). A congenital 
absence of the uterus and ovaries not inconsistent with a full 
development of other parts. Hertz met Avitli a^ case of this kind. A 
woman, tet. 40, liad enjoyed good#lieallli up to the last year of her life, 
<)n inspection there was a coinjilete a);sence of the uterus and ovaries. 
The vagina was normal, terminating in a cul-de-sac. The clitoris w-as 
Avell developed, togdlier with the labia and mons veneris. The hi’easts 
were large and jdmiip. Tlie whole aspect attested the attributes of a 
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well-formed woman (A7?ier. Jon7\, Jul}’, 1870, p. 280). These 
deficiencies can therefore be only with certainty detected after death. 

Syme of the physical causes of sterility in a woman are removable 
by art. Thus, when the vagina is unnaturally closed, this condition 
may be often remedied by operation. An instance of this kind is 
related by Duniville {Med, (Jaz., vol. 40, p. IIIC), in which a woman 
subsequently married and bore a child. It is a fact worthy of notice, 
that if the internal organs are in their normal condition, the slightest 
aperture will suffice for impregnation. Penetration is iiot necessaiy 
(cidc Signs of Virginity’’). Women liave thus been known to conceive 
under circumstances whicli appear quite advc^rse to the j)ossibility of 
conception : and when they have arrived at tlie full time it has been found 
necessary to make a free incision into the parts whicli resisted tlie 
l>assage of the child’s head. A remarkable case of this kind is quoted 
in the Lancet (June 19tli, 18 17, p. 651), and there are many others of a 
similar nature on record. Sometimes the external passage is free, but 
the congenital occlusion may be at the mouth of the uterus. This is a 
cause of sterility which, however, admits of renn^dy by operation. Cases 
of this kind have been successfully treated {Med. Gaz., vol, 88, p. 919). 

AcqUrUEl) CoNOTTIONS. 

In the Male. — With regard to penile conditions the question is 
really ratlnu* one of impotency than of sterility {ride ante), but it is of 
course obvious that complete amputation must render both conditions 
certain. 

With regard to testicular disease, accident, or removal, the question 
is more compliented, for it involves two separate cojisiderations, or 
perhaps three. First, the actual forjnalion ot sjxi inatozoa ; secondly, 
and equally important, are those formed, alive (fertile) ? and thirdly, 
can tliey oscajie from tlie male organ ? There can be no doubt about 
the extreme case of amputation of the testicles causing nltimatc sterility, 
though oven liere animals liav(? been known to be prolific for a certain 
time after castration ; and one case is on record in wliicli a man, both 
of whose testicles had been (tarried oil* by a gunshot, is said to have 
retained the power of impregnating his wife alter the healing of the 
wound (Henke’s Zeitsclir., 1842, 1, 848, and 852). It must he 
assumed that the vesicuhn scminalcs contained sufficient semen for the 
purpose . 

Willi regard to disease it is by no means' easy to determine what 
degree of it will render a man sterile ; ^f with extreme wasting of the 
testicles or very extiuisive disease sexual d(\sire (iitircly disa])pears, 
there can he no doubt of sterility, but the fact itself of absence of 
desire under smdi circumstances cannot be i>roved by medical evidence, 
it must doj)end upon tlie statement of an interested party. It is stated 
to have been proved by micrpscojiical exaniiMatioii that spermatic 
secretion of fertile (or at least living) siiermatozoa still continues even 
when only a small part of the gland has remained healthy. 

Stricture of tlie urethi*a need not be considered, forwliere urine can 
pass semen can do so, but it is otherwise when tlie spermatic cord is 
diseased, blocked, ligatured, or cut in any jiart of its coui-so from art 
or disease ; such a condition if provable would render sterility certain. 
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It is alleged that excessive personal abuse will render a man sterile ; 
it is to the last degree difficult to obtain any evidence on this point, 
buttlie editor believes the statement to be absolutely incorrect, tjiougli 
ho thinks iliat a condition of emotional impotency miglit temx)oriirily 
arise from this cause. 

In the Female. — This subject belongs so much more to clinical 
gyuiecology than to forensic medicine, that little needs to he said upon 
it. Cases are recordeil from time to time in which women liave 
borne cliildren even after double ovariotomy. In the iL M. J, for 
March 2(5, IfKll, are reported two or three cases of impregnation under 
conditions wJiich would at first sight render it impossible. A dis- 
cussion will also be found in the same place on how the ripe ovum 
reaches the uterus. CTiiiically there can he no doubt about all the 
diseases eimineratod above causing an incapability on the part of a 
woman of having Uciufj children, but as this is not considered sufficient 
ground for divorce, it never comes before a court of law as a subject 
upon which medical evidence is required re Sterility, though the cainfc 
of the disease may do so {ride Divorce 

Condamine, of Lyons, in the “Ann. do Crynec. et d’obst.’* for 
March, 1901, gives instances of pregnaiicy in women the subjects of 
bilateral ovarian dermoid tumours. 

An absence of the menstrual function (nmonorrlupa) has been 
described as a cause of sterility ; but several cases have been already 
mentioned, whieli sliow that women who have never menstruated, or 
in whom the dischaige has appeared and Ijhs ceased for many years, 
and wlio are otherwise healthy and well fonned, may become imi>reg- 
nated. When, however, the absence of ineiistruution depends on a 
closure of the mouth of the uterus, or other pliysical causes of the like 
nature, there will of course be sterility. If in other respects a woman 
is well formed, she cannot be regarded as in a necessarily incurable 
condition. Oldham has i)ublished two cases in which the women liad 
eacli attained the age of 48 years without having menstruated {MtuL 
'Time^andGaz., 1852, 1, p. 311). There was general good health, with 
a proper development of the sexual organs, in both. An inordinate 
periodical discharge (menorrliagiu), depending on uterine disease, or 
disturbed and difficult menstruation (dysmenorrlijea), are frequent 
causes of sterility. The deranged Jiealth which accompanies these 
morbid conditions may be, liowever, itself unfavourable to conception. 
Ditficult menstruation frequently depends on stricture of tlie ijeck of 
tlie uterus. Sterility ariuing from tliis and other diseased states of the 
menstrual function admits of^reniedial treatment. Prolapsus uni, 
fissure of the rectum, and other diseases affecting this bowel, as well 
as tlie ]>resence of worms therein, may be causes of teiniiorary sterility 
{Med. Times and Gaz., 1857, 1, p. 180). • • 

Women who liave not menstruated before marriage have conceived 
immediately after their marriage. Instances are well known to occur 
in which a woman has not menstruated for some niontlis previous to 
concejition, and thus gestation appeared to *l)e considerably pro- 
tracted. Hence a woman may conceive, although nieiistriuitioii has not 
commenced, and altJiuiigh it way have commenc(;d and afterwards 
ceased (vide ante, under “Age and Sterility “). 

There is a popular notion tliat w'omen dtiring menstruation and 
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lactation are sterile ; but this is incorrect (Henke’s Zeitschr,, 1814, 
]). 263). Lencorriifm (whites), or that morbid state of the uterus and 
vagina whicli accompanies this disease, is commonly set down as a 
cause of sterility ; but it is well known that w^oinen who liave for yeai s 
suffered from leucorrho^al discharge, have conceived and l>orne cliihlren. 
Well-organised and healthy w'omeii remain sometimes married for 
years without having childroi : when, without any apparent change of 
Jiahit, they become impregnated oven after a barrenness of fifteen or 
twenty years. Any diseased condition of the system is unfavourable 
to impregnation, and a fortiori diseases affecting the uterus oi* ovaries. 
A common cause of sterility is inflammation of the ovarie-s, Fallopian 
tubes, etc., wdiereby oitlier the Graafian follicles are destroyed, so far 
as their powder of ovulation is concerned, or the Fallopian tubes are so 
injured or lied down by adhesions, as to prevent them from acting as 
oviducts, 4'he causes of tliis inflammation are numerous — as, acuttj 
suppression of the menses, gonorrhoea, miscarriage, parturition, etc. 
It will he ])roper to ascertain if at any lime the sterile w'oman has had 
inflamniatif)!! in the pelvic region, or, as it is often called, in the 
low’or bowels.” A careful examination per ('(((fiitcim would fn*quently 
show' the utei’us drawn to one side, or njore or less fixed. Of all 
diseases aff(?cting the uterus, chronic (mdo-metritis, ov what Jiuiy be 
called “irritable uterus,” is, in Wbitcliead’s opinion, one of the most 
frcqiient causes of sterility (“On Abortion,” p. 400). Tljis view^ is 
also supported by Oumming, His observations tend to sliow' tliat a 
diseased state of the lining-membrane of tl)o uterus is a fVerpient cause 
of temporary sterility, hut it may be removed by proj>or treatment 
{Lancrf, 1855, 1, j), 480). Change of air and climate has in some 
instanc(js alone suHi<*ed to remove sterility, ]>r()bably l;y relieving a 
diseased condition of the generative organs. It lias been remark<'d, too, 
of males and females, that there has often been a return of procTcativo 
pj)W'er after recoveiT from an attack of lever. On tiie whole, the 
physical and ii riunediable causes of sterility in the female are not so 
apparent as in the male, because in the former the geiierativai apparatus 
is placed internally, and sliglit changes in its various parts, sufficient 
to produce permanent sterilitj', cannot be determined by an examination 
during life. 
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SUB-SEOTIOX li.— SIGNS OF VIRGINITY AND 
DEFLORATION. 

A vinjo intacta was oiu*o clefirunl at a critical moment by a jtulge as 
a rara aris, ami, so tar as medical evidence is concerned, the definition 
might almost stand, for though we liave many conditions found in 
rinjincs iiitacUe, tliere is no one of them that may not be found in a 
woman who has luul isolated acts of connection, or even habitual con- 
nection, provided that she has not borne a child. As, however, the 
question may assume some importance in (a) divorce; (/>) the reputa- 
tion of a single woman ; (c) tlie credibility and character of a person 
who makes a charge of want of chastity against a woman, it becomes 
necessary to consider tlie evidence in some sliglit detail. Tlie following 
are the points usually relied u])on to establish the condition of virgo 
intacta. 

1. The Breasts. — 'riiese in young adults are commonly firm and 
hemispherical, the nip[)les small aind surrounded by areohe from light 
pink through slightly darker shades of colour, according as the possessor 
is blonde or brunette. It cannot be supposed that a single act of 
coitus Avill alter this, and the editor has seen and noticed in the wards 
women with live or six eliildren t4) whose breasts the above description 
would apjdy ; lie has, too, seen and treated in 1903 a girl in whom tliercj 
was no reason wliatever to suspect unchastity, but whose breasts were 
freely secreting milk and continued to do so over a period of two years 
or more. It is, tliere fore, abundantly evident that the breasts fail us 
absolutely as a sign of virginit}'. 

2. The Hymen. — This is practically always present in a virgo 
intacta in some form or otlier, but even liere it has to be admitted that 
in certain cases, rare thougli they may be, it is congenitally absent. 
The bymen may lie intact, but tliis dues not prove non-intercourse, 
because females liave been known to conceive with the hymen un- 
injured; and an opei’ation for a division of this membrane lia^ been 
frequently rendeied necessary before delivery could take place. Two 
cases of impregnation witliouf rupture of the hymen are reported 
{Nav Orleans Med, Gnz., June, 1858, pp. 217, 220). The liymen 
ill each case rc(piire<l to be divided to allow of the delivery of 
the child. Another case is reported (Anier, Jour, Med, Sc,, April,* 
1800, p. 570), another in the Lancet, 2, 1898, p. 1201, and no 
doubt many more could be found. These facts may be explained by 
the membrane being hard and resisting, and at tlie same time small 
in extent, i.e., only partially closii^g the vagina. (It must be remem- 
bered that the hymen is extremely variable in shape and size, and in 
the opening or ojienings tliroiiglf^it.) The liymen imiy be destroyed by 
ulceration, as a result of inflammation of the genital organs. When 
the membrane lias been tlms destroyed by disease or other causes, or 
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when it is congenitally absent, a medical opinion must be more or less 
conjectural; for one intercourse could hardly so affect the capacity of the 
vaginUj^as to render the fact evident through life, and there is no other 
datum upon which an opinion could be based. If a fairly resistent 
bymen wdth small opening be found ([uito intact, there is a fair pre- 
sumption of chastity; if, on tlie other hand, there be a very soft and 
resilient hymen with a large opening, no opinion can be offered. The 
presence of the hyiiien is of course incompatible with the assumption 
that the female lias borne a child. A question of this kind incidentally 
arose in Frazer v. Bayley (Common Pleas, Febniaiy, 1844). It was 
alleged by defendant that the plaintiff, a married man, liail had 
adulterous intercourse with a young woman, and that at an antecedent 
period she had left her ln>iiie for the purpose of giving birth to a child 
l)rivately. Asliwell deposed that, in his opinion, the woman was a 
virgin, and had never had a child. In spite of this evidence, the jury 
returned a verdict for the defendant. It is possible, however, that 
abortion may take place at the early periods of pregnancy, \vithout 
the iiec(?ssary destruction of the ]i3’inen (see Henke’s Zeitschr,, 1844, 
1, p. 2oy). 

Ill 184o, a gentleman was brought to a court-martial on a charge of 
having deliberate!)' and falsel)' asserted that on several 0(*casions he 
had had connection with a native woman. This was denied by the 
woman, an<l evidence was adduced to show that she had still what is 
eoinmouly regardtal as tlie main sign of virginity, naineh', an unruptiired 
hymen. In consecpieiice of this, the gentleman was found guilty and 
cashiered. The woman was at the time about to be married, un<l this 
rendered the investigation all the more important to her. A surgeon, 
who examined the girl, deposed that he found the membrane of a semi- 
lunar form, and teiisel)' drawn across the vagina ; and his evidence 
was corroborated by tlnit of a midwife. The inculpated person took up 
a double lino of defence — 1st, that the examination of the woman was 
incomplete ; and 2iul, that the hymen, if present, would not justify tlie 
witness in saying tliat intercourse couhl not possibl)' have taken place. 
On the first point, it is uiinecessaiy here to make a remark, but it 
appeared, from their own admissions, that the witnesses had never 
before examined women with this particular object. Assuming that 
there was no mistake, it became a question whether noii-intereourse 
could in such a case bo inferred from the presence of the membrane. 
Fruitful intercourse, it is well known may, take place without rupture 
of the liymeii. Some instances of this kind nero referred to at the 
court-martial ; hut such cases are usualty regarded as of an exceptiomil 
nature. The real question is, whether, unless the hymen be in an 
abnormal state, intercourse can possibl)'^ occur between young and 
lyjtive^ persons without a rupture of this membrane. Intercourse is not 
likely to bo confined, under these circumstances, to a mere penetration 
of the vulva. The membrane this woman is stated to have been 
tensely drawn across tlie canal, and it was not tougli ; it was therefore 
in a condition to roiider it most easy Tor rupture. In the case of an 
old man, or of one of weak virile power, vulval intercourse might be 
had without destroying the membrane but such a case could onl\^ be 
decided by the special circumstances which accompanietl it. The 
presence of the iinrniitui^d hymen attbnls a presumptive but not an 
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absolute proof tbiit the woman is a virgin ; anti if the membrane is of 
ordinary size and shape, and in the ordinary situation, it shows clearly 
that, altlioiigh attempts at intereourse may have been made, thgre can 
have been no vaginal penetration. Admitting tlie statements of the 
examiners to be correct, it is improbable that this woman had had sexual 
intercourse several times, or even on one oceasioii. 

In the case of Dda/osse v. Forfesnie (Kxettu* Ijcnt Ass., 1853), 
wliicli involved an action for defamation of cJiai’acter, the plaintiff, a 
married man, ad. 64, had been charged with committing adultery with a 
certain woman. Several witnesses for the defendant positively swore tluit 
they had seen tliese persons in carnal intercourse. This was denied by 
the plaintiff'; and, as an answer to the case, medical evidence was 
tendered to tlie olleet tliat the woman with wliom the adulterous inter- 
ctuirse was alleged to have taken place had been examined, and the bymeu 
was found intact. In cross-examination, liowever. Ibis was admitted 
not to be a conclusive, criterion of virginity, and a verdict was returned 
for the defendant. The form and situation of the liymen in this case 
were not described ; but it is to he presumed that these were not such 
as to constitute a physical bar to intercourse, or this would have been 
stated by tlio medical witness. Hence the existence of the membrane 
was not ctmsidered to disprove the allegations of eye-witnesses. In 
Scotland this kind of medical evidemte is not admissible. A wife sued ibo 
Inisband for divorce, on the ground, inter alia^ that he liad committed 
adultery with C. In defence the defendant denied the adultery, and 
adduced C. as a witness, who swore that such connection Jiad never 
taken place. She also swore that she liad submitted to an inspcciio 
corporis by Simpson. 4'lie defendant then i)roposed to examine 
Simpson, that he might speak to the result of Ins examination. He 
argued tliat this was the l)(‘st (n’hleiuM} that lie could adduce in support 
of liis innocence, ns if the girl was still a virgin the adultery alleged 
couhl not liave boon committed. The court refu.sed to a<lmit the 
(evidence, on the ground tliat the evidence proposed was merely that of 
an opinion from the professor; that other medical men might differ 
from him in o)>inion, even from the same observations ; and that, as the 
court could not compel (k to submit to anotlier examination, tlie 
}>roposed evidence must be considered ex parte and inadmissible 
(Sessions Cases, I'hlin., February 11th, 1860). In Unnt v. Hunt a 
verdict was obtained at coiniuoii-law against the alleged ])aramour in a 
case of adultery. It was subse([uenlly jiroved that the lady ^Jas vinp) 
Intacta. So long as there are facts whicli sliow" that w'omen have 
actually conceived with \lie lij^ncn still in its iiornial state, it is incon- 
sistent to apply the term vinfo inf acta to women merely because tliis 
membrane is found entire. A woman may assuredly have an unruptured 
hymen, and yet not be a r//v/o intacla. This can only bo decided by 
lhc3 special circumstances proved in each case. Sucli vinjines intactee 
have frequently required the assistiyicc of accoucheurs, and in due 
time have been delivered of cJiildrcn (Atner. Jour. Med. Nci., April, 
1873, p. 560). A similar question arose in it. v. Ilarmer (C. C. C., 
June, 1872). The prisoner was indicted for jieijuiy. He was a waiter 
at a tavern, and being called ai^a witness in a divorce suit, swore that lie 
had seen one of the parties in an adulterous intercourse on more than 
one occasion. The lady with whom the adiiriery was alleged to have 
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been committed, denied this on oath, and Lee and another medical 
expert gave evidence that tliey had examined tliis lady, and found her 
to be iittacta. He was found guilt}". 

So far ns rnj>e is concerned, tdde “ Rape,’* the liyinen is of still 
less use than in the above cases, where complete intromission of the 
penis is tacitly assumed. 

Dixon Mann, “ For. Med.,** p. 100, makes the following observations 
on a ruptured hymen : 

The liymeji may be ruptured by an adequate force of any kind, 
apart from sexual ijjtercourse. It is reported to liave given way from 
the presence of blood-clots during menstruation, from ulceration 
following diphtheria or other diseases, from jumping, riding on horse- 
back, or falls on a hard ])rojcction. JMasturbatioii has been stated, 
hut probably without siitlicient grounds, to be a cause of ruj)ture of the 
hymen ; in the majoi*ity of cases of hahitual masturbation the hymen 
will be fountl intact, the manipulations being limited to the parts 
anterior to it. Medical examination or ai)plications may cause injury 
to the hymen. Some of those reasons for the absence of, or hijuiy to, 
the hymen are quite feasible, others are far-fetched ; each case has to 
be judged on its own merits. 

Arcith'/daf f.dcrntf nni of Pt'rinfdini in a C/tifil yt'drs old , — She was 

standinjr on an iron IVuro and fell, striking the porinoiini against a knob on the 
top of a post. I h*. J. Xonl Thompson saw hrr two liours aftor tho acchlont, and 
ovorything about tlio ]>orino)ini sooiriod to ho laceratcMl. ljpr)n closer examination 
ho found the? vaginal wall torn as far as tho cervix; the sphincter ani and the 
rectum wc‘r<? also torn. Tlioro was only a slight lueinurrhago (Amer, Jour, of 
OhsUtrirs, IS-SS, voL 21, p. 1)71). 

Several cases have come to my (Dr. Howard A. Kelly) notice in whicli 
little girls have had their perineum torn from vagina to anus, opening 
the whole l octo-vagiiial septum, by sliding down ii baluster and striking 
tho flat boss on the top of the newel-post. 

Rape l(‘av('s iiidelihhi traces on the vaginal outlet and perineum 
most marked in little girls, the extent of the injury being manifest 
directly as tin' disproportion between the size of tlio orifice and the 
penetrating object System of Gynecology,** by American authors, 
edited by Dr. Matthew I). Mann, pp. 720 and 721). 

In uiiy gvmecological text-hook will be found an anatomical account 
of tlie hymen and ils dillercnt appearances {vide also Horn’s VierteU 
iahrsschr^.^ 1800, ‘2, p. 47 ; also a paper by Holfman in llie same journal, 
1870, 1, j). 329), Tardieu has also published a* work with illustrations 
showing the various appearances wliicA the hymen may present in 
virgins and others (“Etudes Medico-Leg. siir les Attent Aux Mexjurs,** 
1873). 

3. mhe Vagina • — In girls who have not bad intercourse the 
vaginal walls are rugose and iirm. This is true, but again it can liardJy 
be suppos<?d Unit one act'will so stretch them as to deprive them of 
tone and riigie, but if tho act be habitual and, a fortlorif if parturition 
lias taken pla(! 0 , these Viiga3 are likely to have disappeared. For all 
that the sign is likely to fail when most wanted, for in hahitual connection 
there is likely to he other evidence. • 

4. Fourchette and Ferinenm. — The former is the thin 
l)osterior edge of the margin of the mucous membrane, the latter the 

M.J. VOIi. II. 8 ' 
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edge of the skin, limiting the vaginal orifice. In a rirgo intacta^ both 
of them are disoornible and untouched. The fonrchotte is frequently 
ruptured by the first connection, and Dr. Bulloch reports to thq, editor 
that in the De Insle case in 1904 the perineum was actually rui>tured 
by coition, 'i'he relative sizes of the aperture and the organ introduced 
through it together with the degree of violence of introduction would 
account for either iiieinbrane being tom or remaining intact. 

SIGNS OF LOSS OF VIRGINITY. 

But little can be added to wliut has been said above on the presence 
<'f virginity. In cases of alleged rape {vide ‘‘Rape'*), the presence of 
signs of violence, tears, signs of inflammation, discharges are all of 
material assistance, but these are quite apart from tlio abstract question 
of whether or no llie person in question is a vinjo intaeia or not. We 
can only say that tlie absence of tlie signs mentioned above constitutes 
the onl}^ possible cliance of answei-ing the question, if the woman be 
examined nt a time when signs of recent defloration luive had time to 
disappear. In otiicr words the signs of loss of virginity are : 

1. Torn hymen. 

2. Signs of injury. 

3. Signs of implanted venereal disease, 

and we know that all these may be otherwise accounted for. 
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siJjj-sr:cTiON c.— pkegnancy, 

THE LJXlAIi rOSITlOX OF ITIEGNANCY. 

TJIE SJGXS OF PJIEGNANCY. 

RUrElliXETATION AND SUrEJlFECUNDATION. 

rHE DiniATION OF rUEGNANOV. 

A mail may be requested (he cannot be ordered; at least 

tlie order lias no validity, ride Vol. 1, jip. 04 ct seq.) by the law to 
examine a woman to determine whether she be pregnant or not for 
several reasons, vi/. : — 

(a) To resjiite a woman condemned to be hanged, or to undergo 
other severe jiunisliment (hard labour), 

(h) In connection with the possibility of a iiosthuinous heir being 
born. 

(c) To increase damages in a seduction case. 

Ho iiniy also hnd it necessary in jirivate to do so — 

(d) To disprove a libel. 

(e?) To suggest the advisability of a marriage. 

(/) P'or many other purposes in his practice. 

We may oxiilain some of the legal purposes before entering upon 
the details of the evidence. 

LEGAL OASES IN WHICH THE ESTABLISHMENT OF 
PBKGNANOY IS KEQUIRED. 

(1) Plea of Puegxancy in kar of Execution. 

When a woman is capitally convicted, she may plead iiregnancy in 
bar of execution. The judge will then direct a jury of twelve married 
women “ rfc eiraimstantibus,'* to he empannelled, and sworn to try, in 
the words of tlie law, “ whether the prisoner he with child, of a quick 
cJiild or not.” If they lind her quick with child, she is respited : other- 
wise the #5entence will take ellect In admitting? the humanity of the 
principle by wliicli a pregnant woinan is respited ^until after her delivery, 
there are two serious objections to the former practice of tlie common 
law, whereby it is made to fall sliort of Avhat, in a civilised country, 
society has a right to expect from it ; these are — 1st, tliat tlie law 
altewec^ the question of pregnancy to be determined by a jury of ignorant 
women accidentally present in court; and 2nd, that the respite was 
made to depend, not upon proof#of pregnancy, but upon the fact of 
a woman liaving quickened, a sign of pregnancy Avhich is extremely 
variable in llic lime of its occurrence, • 

It must he obvious, on the least reflection, that the means resorted 
to by tlie English law to determine sifoh a question were bad, and 
quite unlitted for the present state of society. Several cases show 
tJiat a juiy of matrons inay be easily deceived with respect to this 

S—2 
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si^ of prep[iinncy. In It. v- JVnffht (Norwich Lent Ass., 1832) such 
fi mistake was made. 

The practice was revived at the Central Criminal Court iu 1847 
[It. V. Hunt, September, 1847). 

This woman was convicted of uiurdov ; she pleaded pregnancy, and the matrons 
were enipanuelled find directed to iiso ‘‘ their best skill ” to determine wdiothor the 
prisoner “ was big with a ([uiok chihl or not." It was left to tlioir option to hav< 
the assistance of a surgeon. In half an hour they returned a veiilict “ that shi 
had not a living child within her," The law was directed to take its course ; auc 
the woman would have boon execut(Hl but for the intt?rferouco of the Secretary o 
State. lie directed that the ])risoner should be oxa mined by competent medica 
men, who ascertained that she was really ]>regiuiiit, and had actually passed thai 
stage at which quickening is most commonly perceived. She was therefore 
respited, and the error iu the verdict of the matrons was proved by the birth of u 
child. 

The actual words of the statute have never been repealed, but the 
custom is now t)l)Solete, and judges always call in the aid of a medical 
practitioner to decide the fact of proifiiancy alone, quite irrespective of 
the period of conception at whicli the woimui has arrived. The last 
case in v.liicli a jury of matrons witli a forewoman was appointed was 
It. V. Mary Boyle (Lane. Spr. Ass,, 1901) ; this jury had the assistance 
of a prison surgeon. 


(2) Dk Vknxrk Ixspiciexdo. 

A woman may assert that she is pregnant at the time of her 
husband’s deatl), and the heir-at-law may obtain a writ to require 
some proof of her alleged pregnancy, as his right to tlie estate of 
which the liusl>and died possessoil, may be materially eftected by the 
result. Until within a comparatively recent period the decision of the 
(piestion of pregnancy was lelt t<i twelve matrons and twelve respectable 
men, according to tlie strict terms of the ancient writ; but in late 
cases it bus been considered advisalile to depart fi’oin this absurd 
custom, and to place the decisbm in the liands of skilled medical 
practitioners or obstetric experts. 

In May, IS.'lo, a geutlcimui named Fox died, l>y bis will, made some months 
before his death, ho loft the gi*eat hulk of his ])roporty to the use of Ann Balcowell, 
spinster, for the toj'iu of her iiatunil life, so long ns sho remainod ar)Io and 
immaniod; aiwl after lifu* ck(;easo or marriage, to ono Jolui Murstou. Soon after 
the making of tlio will tliis Ann Ihikowell became the wile, and six weeks later, by 
his death, the widow of Fox. Xf)twithstMnding that sho had married tlio testator 
himself, the plaintilf Marston claimed the property of the widow, on tiio ground 
of Iier having infringed t^e terms of the will by Lor marriugo with tho testator. 
She pleaded ]>i'egnancy, and in August, 183o, the writ “ (/<? venire rnspiciewh'' was 
sued out of Chancery by Marston {Times, July 1st and fJth, and August (jth, 1886). 

Some discussion took place in court on the question whether 
the writ should be issued in its original indelicate form or not, i.e. 
wlietlier the female sliould undergo examination by the sherilf, assisted 
by twtdve matrojis and twelve respectable men. The widow petitioned 
tlie court not to issue the writ, and put in an affidavit from her medical 
attendant, to the effect that sho was j)regnant and too weak to undergo 
tlie proposed examination. Ultimately it was decided that two matrons, 
with a medical man on each sfde, should visit Mrs. Fox once a fortnight 
until lier delivery. There avus no doubt of her in’egnttiic 3 % and she 
was delivered at the due time (see Med. Gal., vol. 10, p. 697 ; vol. 17, 



rUEGNANCY, PROOF OF, DEMANDED BY LAW. 


87 


p. 191). The nature of this judicial examination will be understood 
by quoting the terms of the writ addressed to the sheriff: — ‘^lu 
propria^persomi tua accedas ad prajfatain Ret earn coram prfiefatis videri 
et diligentcr examinari et tractari facias per ubera et ventrem omnibus 
niodis quibus melius certiorari poteris utrum impregnata sit necne ” 
{lieghtvr Jirecinm). Tliere can, of course, be no difficulty in fonning 
an opinion in such a case, provided the pregnancy is at all advanced. 
It is, liowcver, not a little singular that an attempt should be made 
to apply tlie feudal customs of a rude and barbarous age to the 
determination of questions whicli belong exclusively to an advanced 
state of medical science. 

The last writ de venire inspiciendo on the petition of a would-be 
ejector was issued in May, 1847, by Vice-Chancellor Bruce (lie 
Blahnnorc^ 14 Ij. V. ch. 33G) ; the terms are “ si impregnata sit necne 
et quando paritura.” The widow, a barmaid, having been served wdth 
the petition, did not appear. 

In the present age such a matter would be left entirely in the hands 
of one or more expert obstetricians. Such a writ is now obsolete. 

These are tlie only tAvo cases in Avhich pregnancy has any direct 
relation to medical jurisprudence ; and it is remarkable that, wdth 
respect to them, tlie law of England expressly provided that they 
should be left to the decision of non-medical persons. Tlie folloAving 
conclusions may therefore be drawn: — 1. Tliat the cases in which the 
signs of pr<‘gnancy become a subject of legal inquiry in England are 
rare. 2. That there is no case, in English law, in which a medical man 
will not have an opportunity of performing an examination ^)cr raY 7 ina/n. 
3. That a medical opinion is never required by English law authorities, 
until the jiregnancy is so far advanced as to render its detection certain. 
Hence discussions concerning areohe, the condition of the breasts, etc., 
are, in a practical point of view, unnecessary to a medical jurist. By 
tliese remarks it is not intended to undervalue tlie importance of an 
accurate knowledge of the signs of pregnancy to a medical practitionei'. 
Cases which may never come before a court of law will be referred to 
him, and the serious moral injury which he may inflict on an innocent 
woman by inaccuracy slioiild make him scrupulously cautious in 
expressing an opinion. The case of Lady Flora Hastings furnishes a 
sad illustration of the ell’ects of such a medical error (see Lancet, 
1851, 2, p. 485). On other occasions the practitioner’s own reputation 
may sullipr hy a mistake of this kind. 

9 

A married lady in Scotland, who had not hi^ a cliiUl for a long period, thought 
that sho laid become pregnant, and consulted tho chief pliysiciaii in the place, a 
man of skill and experience. He saw her several times, and Jiad eveiy opportunity 
of examining her condition. Ho gave a decided oj^inion that sho was )iot pregnant. 
The lady, however, made her preparations, and one night, not long after the medical 
ojflnioiAad been formally given, the i>hysician \vas sent for to aid in the deliver}*. 

Pregnancy may in any case be, feigned or alleged, and it is a medical 
man’s business to be able to detect such imposture. A \vomaii Avho is an 
impostor usually feigns an advanced sti\ge of pregiiaiiC 3 \ Although she 
may state that she has some of the symptoms depending upon ju’cguancy 
(and, unless she has already borne childi^in, she will not even be able to 
sustain a cross-examination respecting tliese), yet it is not iiossible 
for lier to simulate Avithbut detection a distension of the abdomen 
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or the state of the breasts. If she submits to an examination, the 
imposition must be detected ; if she refuses, the inference will be [that 
she is an impostor. AVomeii have been known to possess the i^)wer ot 
giving aj)parent prominence to the abdomen, and even of* simulating the 
movements of a child by the aid of the abdominal muscles. By placing 
them under the intluence of chloroform, tlio abdomen at once collapses, 
and the imposture is detected. These cases of spurious pregnancy are 
sometimes met with in hysterical females {Kilin, Month. Jour,, 1854tf 9, 
473; Lancet, 1855, 1, pp. 881, 4i!19, and 583). [Pliantom tumours of 
tlie abdomen are now well known in jmietice. — En.] 

A iiiedical man having given an opinion that a foiiialo ])aticnt was ]>rognaiit, 
subsequently brought an action against her fur medical attendance. It turned out, 
however, that she was not pregnant, and that there weie no satisfactory medical 
grounds upon which his opinion was based. 

The plaintilT eomjdaincd of having been deceived by the defen- 
dant as to lier condition ; but it is obvitmsly in the power of every 
medical man to prevent siicli a deception being practised oji him. An 
external examination only will not suflice either to atlirin or negative 
the allegation of pregnancy, except wluui it is stated to be far advanced. 
For a singular case in which, on a charge of assault, evidence of this 
kind was tendered, see Metl (iaz., vo). 3f), p}). 1088, IKJO. 

That pregnancy may take place from intercourse during unconscious- 
ness on the woman's part, or aft(?r rape, i.e. involuntary connection, is, 
of course, possible. There can be no question about such matters; the 
union of sperm and germ is as fur out of the reach of the action of the 
mind as anything can be. 

On tlie other hand, it is quite possible for women to be jUTguant 
and not know it. It is hardly necessary fur examples to be given, for 
such cases are the every-day experience of most medical men. The 
following is, liow'ever, Avorth quoting as an extreme case. 

A manual lady, who had not liad a child for a ])crioil of ninotoou years, 
found hcrsolf, as she thought, getting unusually .stout. 8]io was moving about 
with her family to difl'erent places. At last her size alarmed lier, and she 
thought she was sull'ering fioui drop.sy ; slio con.sultod a ]diysician, who infonuod 
her that slic was in an advanced state of pregnain-y. 81 jo treated thi.s opinion 
with great contempt. In travelling with Jie*r daiiglitor, the 3 ’' arrived at a 
miserable inn : on the night of their arrival, this lady was seized with the pains 
of labour, and was delivered of a child, »Slie had made no preparation for tho 
birth, and up to the moment when sIkj was seized witli hd:)Our pains, she had 
not, with all her former experience, tho slightest belief that she was •pregnant. 
(For other cases, seo Lnurd, 18b0, 1, pp. bOO, (ilb.) 


Instances of this kind are important in reference to alleged uncon- 
scious delivery in tJie cases of women charged with infanticide. At the 
same time, many of tlie cases in whieh tliere are motives for pleading 
unconscious ijjtercoiirse or pregnancy require close examination : they 
will frequently be found to be quite ly-iwortliy of belief, 

• 

(3) CuNCEAi.lflKNT OI*’ PliKGNAXCV. 

By the law of Scotland, if«a w'oinan conceals her pregnancy during 
the whole period thereof, and if the child of which she was pregnant be 
found dead, or is amissiiig, she is guilty of ifn olleiice, and is liable to 
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prosecution. Evidence is sometimes given as to outward appearances 
indicative of pregnancy ; but in the main, proof of a woman having been 
pregnant and that wliicli is relied on for conviction, is clear and distinct 
evidence of tlio actual delivery of a child. This is generally furnished 
by medical witnesses. The Scotch law, by making the concealment of 
pregnancy, under the circumstances above mentioneci, an offence, 
proceeds on the princi[)le that every pregnant woman is bound to make 
preparations for the safe delivery of a child ; and it is therefore assumed 
that if a child is horn clandestinely, without preparation, and is found 
dead or is amissing, its death is owing to the want of such i)reparation. 

MEDICAL EVIDENCE OF PREGNANCY. 

The signs of pregnancy from a medical point of view are commonly 
divided into the presumptive or probable and the certain, and possibly 
this is the best way to consider them. Tlioy can only he briefly 
sketched here, for fuller details the reader is referred to text hooks on 
midwifery. 

Presumptive or Probable Signs of Pregnancy.— CVssaYio?? 
of j][e list riiut ion, — It is well known that in the greater number of 
healthy females the menses cease when conception has taken place, 
hut, on tlie one hand, women who have never menstruated have 
been known to become pregnant, and, on tlie other, women have been 
known to menstruate during pregnancy {li. M, J,, 1, 1908, p. 903). 
Again, either menstruation or its suppression may he only feigned, for 
in either case the woman ])rohablyhas strong motives for asserting that 
which is not. To discuss the innumerahle causes besides preguaiic}' 
wliich may cause the menses to cease Avould be out of place here, hut 
will be found in any good work on midwifery or gyine(?oIogy. 

I'or nnalico-legal pui'[)oses where an opinion on oath is required, the 
menses, either sui)prosse(l or continued, may he left without further 
comment. 

Mornuuj Sichness, — Although a frequent phenomenon in the early 
stages of pregnancy, is so frequently caused by other conditions (alcohol, 
for example) that it, too, may be dismissed witlioiit further notice. 

Chatufcs in the Breasts, — These need not he described in full, nor 
criticised ; they essentially consist in increased growth with increased 
physiological activity. Tlio editor lias iiiulor Virginity*' mentioned a 
case w^iere a gil l wlio was certainly not pregnant was miicli troubled 
witli secretion of milk from the breasts. » 

Bnlanjenient of the Abdomen, — This, like tlie foregoing, is primd 
facie suggestive of pregnancy, but like them, owns so many other causes 
that it <*anuot he here discussed in full with any advantage. It is 
^ullittient to say that an}' well educated medical man could hardly fail 
to differentiate a pregnant uterus from other causes of a prominent 
abdomen, es[)ecially if an aiuesthetic were given before examination; at 
the same time it must he admilted that mistakes have been made, not 
altogether infrequently, in clinical practice, so that care is needed in the 
difterential diagnosis. 

Qiiicliening, — rQuiekening is the name ai^plied to peculiar sensations 
experienced by a woman about the fourth month of pregnancy. The 
Byinptoms are popiilarfy ascribed to the first perception of the 
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movements of the foetus, which occiu* wlien the womh begins to rise 
out of the pelvis ; and to tliese movements, as well as probably to a 
change of position in the womb, the sensation is 2 >erhai)S reiiljy due. 
The movements of the foetus are pevet*ptible to the mother before they 
are made evident by an external examination. 

In olden days quickening was rather important, because the law 
demanded proof that a woman was ‘Spiick with cliild,’* This ancient 
piece of })edantrv has now disapi>eared, and we need only mention liere 
tliat the period at which it occurs is very variable in a genuine i)regnancy, 
and tliat women practise much self-deception about its occiuTeiice in 
spurious cases of pregnancy. For further details the reader is referred 
to Manuals of ilidwifery. 

So/lcnituf of the Ccrcix is a fairl}" constant feature in pregnancy, but 
it does not usually occur till jiregnancy has advanced to about six 
months, by wliich time other certain signs are likely to have aiipearcd. 

UtiTine Soitjlle . — A blowing sound lieard just over the i)ubes, by 
means of the stethoscope ; it is constant in pregnancy, but is also 
heard in other conditions. It is synchronous with the maternal j^iilse. 

Certain Signs of Pregnancy. — lihi/tlmicnl Contractions and 
Relaxations of the Uterus. — 'i’hese are not i)ercej)tible always, but when 
felt are proof of pregnancy, for they occur with no other condition. It 
is seldom tliat five or ten minutes elapse without these contractions 
being perceptible to the baud resting on the abdomen. At one time a 
tumour is plainly defined, more or less firm, and resisting; in a short 
time this becomes tlabliy, and soinetiiues not to be found : again the 
uterus contracts, and the tumour becomes as apiiarent as before. 

Movevteifts of the Child, — These are not always to be aiipreciated, 
but tliey cannot, wlieii tbc\v occur, be mistaken for anything else, and 
are nndisputable evidence of a cliild living at the time of examination. 

Sounds of the fetal heart, — By the application of tlie ear or a 
stethoscope to the abdomen, at or about the fifth montli of jiregnancy 
(rarely earlier), the pulsations of tlie fa*tal lieart may be recognised and 
counted. These jmlsutions are not synchronous with tliose of the 
arteries of tlie mother; they are much more japid, and thus witli care 
it is imj^ossible to mistake them. Their frequency is in an inverse 
ratio to the state of gestation, being usually IGO at the fiftli, and 120 at 
the ninth month. Barely, Jiowever, the fmtal pulse may descend to 80 
or even CO beats per minute. I’his sign, when iireseiit, not only 
establishes tlie fact of pregnancy beyond all disj)nte, but shows that 
the cliild is living. The sound of the fietal heart is, Jiowever, not 
always perceptible : wIk^ji the <fhild is dead, of course it will not be met 
with ; but its absence is no proof of the death of the child, because the 
hearing of the pulsations by an examiner will depiiid very much upon 
the position of the chihl’s body, the quantity of liquor amny, tl\p 
presence of disease, and other circumstances. Thus the sounds may 
be distinctly lieard at one lime, and not at another: they may be 
absent for a week or fortuigljt, and then will reiqipear : so that although 
their presence afl'ords tlie sti'ongpst allinnative e'vidence, their absence 
furnishes uncertain negative evidence ; and several examinations should 
be made in tlie latter case, before an ojiinion is formed. The earliest 
time at wliicli tlie pulsations may be heaid has been slated to be about 
the fourtli inoutlj, but they will be best heard* after the sixth month. 
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The reason why the sounds of the festal heart are not always perceived, 
is owing not only to changes in the position of the child, but to the 
vibratiiyis having to traverse the liquor aniiiii and the soft layers of the 
skin of the abdomen. The presence of much fat in these layers 
intercepts them. The point where the sounds can lie most readily 
perceived is commonly in tlie centre of a line drawn from the navel to 
the anterior superior spinous process of the ilium on either side — 
jierhaps most commonly on tlie left. 

® Balhttcment. — A well-marked tost of pregnancy is the motion percep- 

tible to the finger on giving a sudden impulse to the child through the 
neck of the uterus. Capuron calls this the touchstone in the distinction 
of the liiegnant state: without it, he considers a medical jurist may 
he easily deceived. To this passive motion of a child, the name of 
hallottenicnt is given. It cannot be easily determined before the fifth or 
sixth, nor after the eightli, month ; but after the sixth month, especially 
as pregnancy becomes advanced, it is usually available. This motion to 
the child can also be given tlirough the abdomen, by external hallotte- 
7ncntf in two ways: either by the patient lying on her side, the hand 
placed on the most depending part of the uterus, or by j)lacing the 
patient on her elbows and knees : the uterus will then fall forwards, 
tlio child also will fall in contact with the front wall of the uterus, and 
its ijreseiice thus be made mtjrc perceptible. This latter mode is best 
adapted for tlie early stages of pregnancy. 

As all the certain signs refer to an advanced stage, a witness may be 
asked, what are the unequivocal indications of pregnancy hefore the 
fifth aiul sixth mouths / The answer to this question is of little moment 
to a medical jurist, since lie is rarel.y rerpiired to give an opinion at so 
early a period. In all Injal cases, when pregnancy is alleged or 
suspected, it is the practice fora judge or magistrate, on a represcjita- 
tion being made by a medical witness, to jiosipone tlie decision one, 
two, or tliree months, according to the lime required for obtaining 
certain cridcure. The evidence will consist in plainly distinguishing — 
1. A rounded body floating freely in a tumour, which alternately 
relaxes and contracts ; 2. The movements of a IVetiis ; and 3. Tlie 
sounds of the fadal heart. The most e^xperienced practitioners agree, 
that before the sixth months the changes in the neck and mouth of the 
uterus are of themselves too uncertain to enable an examiner to form 
a ccrlain ojiinion; and, a fortiori, it is impossible to trust to external 
signs ahyiie, A skilled gyiuecologist may be able, even by the end 
of the second montli, to give a decided ojihiion one way or the 
other, but as most practitioners do noC beloifg to this class, it is 
well to state plaiidy that only a problematical opinion can be given, 
and to ask for an adjourniiient of the case, for it must be remembered 
tl^^it an opinion has to be given on oath, however unfair such a pro- 
ceeding may be (ride Vol. I., p. 52). 

Continental gyinccologista ai;^ now in 1904 claiming to diagnose 
pregnancy within a week or two of conception (“ Keiffer Bull, de la Soc. 
Beige, de Gyiiec. et d’dbst,” vol. xiv.) ,l)ut such refinements cannot be 
admitted to a medico-legal work until they have stood a nuicli longer 
test of time as to their infallihility. * 

Pregnancy in the Dead. — There is no special case in law 
wdiereiii the fact of inr(Jnancy requires to be verified after the death 
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of a woman ; but an oxaininatiou may be necessary in order to deter- 
mine the identity of a body, or to rescue the ropuiation of a woman 
from a cliar<j[e of uiicliastity. 'Fho discovery of an embryo fojtus 
with its membranes in the uterus, or any otlier product of conception, 
such as a hydatid mole or lithoj)edion, would of course at once solve 
the question, should the necessity for an exaiiiiuation occur ; and the 
lU’actitiom?!' will remember that, even supposin/^ many years to have 
elapsed since interment, and the body ti) have bt'cn reduced to a 
skeleton, still if the fietus had reached the perii)d at which ossificiitioii 
takes place, tract^s of its hones may be found amidst the bones of the 
woman. In examining the body of a woman long after deatli, for the 
]>urpose of determining whether she was or was not pregnant at the 
time of death, it may be horin^ in iniiid that tlie unimpregnated uterus 
undergoes decomposition much more slowly than other soft organs, 
with the excei)tiou of the kidney (Vol. I., p. 302). 

Tu the case of a woiasui ^YllO hail beoii inissini> for a period of nine mouths 
— who^^o body was foninl in the soil of a jnivy. so ilecoinposod that the bones 
separated from tlie soft ])arts--'the uterus was uf a reddish colour, hard whoa 
felt, and its substance tiuu wlien cut. TIio fact was of importance. It was 
allegod that the deceased was ])ivgnnnt hv a yoiinj' man, and that in order 
to conceal her condition he had inurdenMl her. From the stale of tho iitenis, 
(’as])er was able to allinu that this or^an was in its virgin condition, and that 
the deocasiMl was not prt‘gnant at the time uf her tleatli (“ Gcr. Leich. Oeifu.,’’ 
vol. 1, p. 

III oxaiuiiiiitg bodies many luunths aftiu* intcrineiit, while other soft 
organs are decomposed, the uterus may have scarcely undergone any 
chiinge : its substance being still linn and hard. It may liappeii that 
tbe appearances in the uterus are sullicient to create ii strong suspicion 
tliat the woman liad l)een pregnant, but the ovum, embryo, or iietus 
may have been exi)elled : in this case several medico-legal questions 
will arise in reference to delivery. 

In casis of recent pi’egnancy the sife of the jdacenta is also 
complete evidence, for other signs vide “Signs of Delivery** next 
sub-section. 

We may now briefly refer to the unusual forms of pregnancy known 

as superfecundation and snperfeetation. 

F or a fuller discussion the reader is referred to works on midwifery. 

Superftcundalion is l.lio fertilising of two ova which have escaped 
at the same act of ovulation, hut fertilised by separate acts of coitus : 
tho possibility of such mm occurrence is admitted by all autlyu'ities to 
oxj)Iain some cases of imtui al twins, etc. There can be no aKsoluto 
proof of its occurrence*if we flioose to assume that an ovum can divide 
(which is certain), and that each half can develop into a well-made 
hjetus (which is uncertain, though possible, or even probable). uOMci 

Siiperbotation is tlie fertilising of two ova whiidi liave es(vq)C(\ at 
different acts of ovulation, tlie second ovum is fertilised and begins to 
develop belnre the first one has left the uterus. Up to the third month, 
when the decidua vera unites with tlie decidua rellexa, we must admit 
that it is a physical possibility for spermatozoa to reach a second 
ovum, but the doubt is wlietlier ovulation is suspended so soon as one 
ovum is imi)rcgnat(a1, i.c., tduring the whole time of i)reguancy. 
Authorities are much divided on the subject, and the reader is referred 
to works on obstetrics for its discussimi. 
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This subject has been said to involve ‘‘ not only the conjugal 
fidelity of a wife, but tlie disposition of propei t}", ancl niuch of the 
coinforlj^and happiness of society.’* Its importance to a medical jurist 
appears to have been here considerably exaggerated. Only one legal 
case involving this question is to be met with in the judicial records of 
this country (t ide below, Paxton’s case) ; but few in reference to this 
state are ever likely to occur which would create the least practical 
diiliculty. If we admit that a woman Jiiay, during marriage, present 
* such a deviation from the coinnioii course of luituro as to produce two 
perfectly mature and fully-developed children, the one three or four 
months after the other, how can such an event be any iinputation on 
her fidelity? Superfcctation, if it occurs at all, may occur as readily 
in marrbal life, during connubial intercourse, as among unmarried 
women. The following appears to be, howevei’, a possible case wherein 
a medical opinion might be required respecting this alleged phenomenon. 

A inairiod wonum, six moiitlis tho abscnco or iloatli of her husband, gives 
hirlli to an apparently inaturo child, whieli dies: ihreo mouths afterwards, and 
nine montlis after the absence^ or death of her husband, she may allege that she 
has given birth to unothoi* c-hild, also mature. 

A question may arise, whether two mature cliildren could be so 
born tliat the birth of one should folhiw three months after the birth 
of the other ; or whetlnu* this might not he a case, by no means 
uncommon, of twin-children — the one being born prematuredy, and the 
other at the full period. 

The full consensus of medical opinion is that such a case is 
distinctly possible. 

Admitting that both tlie childivu when born were mature, and 
thorofore that it was a ease of superfietation, the first delivery must 
have taken place in tin? presence of witnesses, and it would then have 
been known whether anollKU* child remained in llie womb or not. If 
the two children were horn within the couimoii period of gestation after 
the absence or death of the husband, then their legitimacy Avould be 
presumed, until the fact of non-access was clearly establislied. The 
mere circumstance of their btdng apparently mature, and horn at 
ditlereut periods, would i)cr .sr furnish no evidence of their illegitimacy. 
On the otlier hand, if one or both of them were horn out of the 
ordinary period, tlien, according to the evidence given, tliey might or 
might nut be pronounced illegitimate. The law therefore appears to 
have no ^iort of cv)gnisance of the subject of superfa'tation, as such ; it 
is generally merged in the question of protract^ed gestation. 

Cases of ditierent coloured children in the same pregnancy, by 
diilercut coloured fathers, prove the possibility of superfeciindatioii. 

^ Pa-j^on met with a case iii whidi a (pie.slioii of infanticide arose out of the 
supposed condition of siiperfa*latu>n {(rlus<nnv MiuL Joitr., Jaiiuiiry, bSGG). A 
iiiunl-servaiit, rot. 20, w’ms delivered in secrecy. When questioned she denied that 
she had been pregnant. On ox.anuiiutkui, however, tho appoarauoes w'oro all those 
of recent delivery. The uterus was felt as high as the umbilicus. At the time of 
tho oxamiiiatiori tliere was *110 lochial di.scharge. The medical opinion given was 
that she had l)een delivered within three days. 8I10 now changed her line of 
ilofonco, and stated that she had not only^ hoou })regiiiiut, but still was so. 
Another examination showed that this was correct. The proseiU‘e of a foetus in 
the uterus vvaa pi’oved not only by tho ballottoment, but ])y tho placental murmur, 
and the uterus was fouud to iSc fargor thau at tho former examination. On the 
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other hand, the fact that she had been delivered tw(*lvo days before was proved 
at the first exiiiinnation by the relaxed shite of tlie vagina, the open orilico of the 
uterus, the enlargeiuont of the breasts, tljo grout loss of blood, with a copious 
secretion of milk, tlio abundant lochial discharge, and tlie subsequeiifp marked 
diminution of her abdomen. Those facts weix^ only reconcilable with the delivery 
of a child or some ]>rodui t of conception, and were not consistent with merely a 
threatened abortion of a fa*tus tlien in tlie womb. In rcferenco to a previous 
delivery, neither child nor })lacoiita could bo discovered ; but the woman admitted 
to a fellow-servant that she had dis])os€Hl of the body. After the lajiso of throe 
months she gave birth to u stout, healthy eliiJd. This woman had hail iiiteroourso 
with two men, and Paxton regarded the case as one of superfetation, or a twin- 
conception. IShe was cliarged with the murder of the child of which she had 
be€ui first delivered ; but as the body was not forllM'oming, thoro was no ovidenco 
to establish the crime. Owing to this there was a failure of proof to show that ono 
child had been born mat tiro three months l)oforo the other. The first delivciy 
might have been the V>ody of an aborted immature twin, or of a blighted ovum 
(see also a case by llainsbotliam, Timrs tout <htz,^ 2, p. 01 0). 

The following case of sii])oifetation is related by Dr. Marlin, of 'W’oolston : — 
“On IMay ‘Jotli 1 was called to see a cbild, aged tliveo weeks. While I was in the 
house, the mother mentioned tliat she had miscarried on Jaminry 1st of this year, 
and that the midwife who liad attended at that time had osliinated the fetus then 
born as a cliild of betwe(‘n throe and four mcuiths. According to these dates, 
the child I saw was born four montlis and a few days after the miscaiTiage. 
On questioning the uoman she told mo that she had i'elt the movemoiits of the 
present child in laVroone mofitli after the miscurnago ’’ (/>. J/. c7., June 2lBt, 181)3). 

The subject of superfadatioii lias been exainiiUMl in another aspect 
by Bonnar: and some nt* the facts which ho has brought forward arc 
not c(nisisteiit with the theory of the births of twins at dill'ercnt 
intervals (‘‘A Critical Inquiiy regarding Superffotatiini, witli Cases,” 
1865). T'lie first question to which liis researches were directed was, 
at what ])eriod after parturition are the female proci’eative organs 
capable of again exercising their functions'? It has been supposed 
that a period of thirty days must elap.se in order to enable the organs 
to rcacquii e procreative piower; but, according to Bonnar, the earliest 
period may be taken as i\\v fonrteaith denj after delivery. Imiu'eginition 
is not likely to take place until tlie oi'gans have resumed their )iaturul 
condition, and this will de]>end on the disap])earance of the signs of 
recent delivery — such as the tender and swollen state of the vagina, 
the enlargement of the uterus with its relaxed mouth, and the lochial 
discharge. T he ])ersisleiu‘e of the lochial discharge, the average 
duration of which after deliveiT he considers to he from one to three or 
four weeks, is of tlie greatest iinjiortauce, as it is most likely to interfere 
Avith impregnation. The time for tlie restoration of the sexual organs 
to their natural state wries in different women, so tliat the^date for 
re-impregnation must fe morcior less conjectural. AVlien the cliild is 
not suckled by the woman, lochial dischaige is said to continue longer 
and is more abundant than in oilier cases, although poimlar 2)rejudice 
is the other Avuy, as Avonien generally consider that I’e-imju-ejgiation 
is not likely to take iilaee so long as suckling is continued. 

TTIE DURATION OF PREGNANCY. 

This naturally falls under tli^ee lieadings 

1. AVhat is tlie average 2 >ei iod of gestation ? 

2. To what extent can thi» jioriod be shortened and yet a viable 
cliild be born? 

3. T'o what extent can gestation be jirolofiged ? 
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. 1. Till*: Avehage Peuiod of Gestation. 

As % matter of strict fact, this is of very little medico-legal interest, 
for in cases of dispute it is not what is tlio average, but what is tlie 
possible duration of pregnancy, that is the ([uestion. It is, however, 
well to quote the generally accepted opinion, and to consider briefly 
the causes of difliimlty in accepting a lixed period (L. Q. 11., April, 
1904, pp- l;35-139.) 

* It may, then, be stated once for all that the usually accepted averarje 
is about ‘280 days (exceptional cases will be noted later), wljicli is the 
period allowed in ordinary clinical tables provided for medical use. 

The difliculties in tlie way of exact determination are first and fore- 
most the impossibility of fixing the exact moment of iinpregnatioJi ; the 
most exact scientiiic observations on ibis point with which the editor 
is acquainted are the follow ing of Professor Hossi, of Genoa {Gazzetta 
(legli Ospitali, April 8, 1891), who publishes the result of a long series 
of observations made wdth a view to settle tliose disputed questions. 
He closel}^ watched several classes of w-omeii, such as iiewdy-maiTiod 
persons, and wives of sailors who lived for more or less definite intervals 
apart from their husbands. Lastly, ho noted the effects of wliat is 
termed artificial impregnation. This process consisted in transferring 
spermatic fluid, shortly after coitus, into the uterine cavity or simply 
into the posterior vaginal fornix from a less favourable position in the 
genital tract. He undoubtedly met wdth marked success, and his 
researches have led liim to the following conclusions: — ‘^(1) Fecunda- 
tion, whether natural or artilicial,'' takes place within the first few days 
after a mmistrual period. This ini])lics that tlie encounter of spermatozoa 
with ova occurs neither before nor during the period of menstrual flow, 
but after the end of mensti'uation. (2) To avoid failure the aid of art 
should be invoked on the very day on wliich the “show^’* ceases or 
during the tliree following days. (3) Spermatozoa lodged in the 
posterior fornix, or nidus seminis, may remain alive there for even so 
long as seventeen <lays — certainly betw-etm periods, and in some cases 
during a period. (4) Hence it is probable that in cases of fecundation 
before a nionstriial How the spermatozoa have remaineil living in the 
fornix till after the period, and have not ascended the uterine cavity 
and the Fallopian tubes (sic) until the proper time has arrived for 
meeting the ovum. (5) llie fact that spermatozoa may live so long in 
the post<^rior fornix — even through a luenstnial period — is of importaiico 
from a medico-legal standpoint,'* 

Of these conclusions, the one wliidh seeiiis to be of paramount 
importance is that wliicli proves that spermatozna can live for seventeen 
days in the vagina. As to how they spend their time there wo are (in 
tl^ lujwnaii race at any rate) supremely ignorant ; we only know as the 
result of facts, that, at some time or other, oiie (or more) of them 
)jiakes its way into the uterus oj; up the Fallopian tube or even still 
further, as far as the ovary (tubal pregnancy is common enough, and 
actual ovarian pregnancy has been assorted — ? proved — to occur). 

This fact alone would vitiate any calculation, so i'ar as the actual 
definite duration of gestation from imjiregimtioii to deliveiy is concerned, 
to the extent of at least seventeen days. 

A theory more ingeifious than convincing has been put forward 
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that parturition occurs at some anniversary of Uk^ menstrual ])criotl. 
Niiineroiis facts tend to show tJmt, notwitlistaiulinij the general suj)- 
pression of tlie menses, there is groat excitement of the nterinu system 
at what would liave been, in the unimpregnated slate, tin? r<*gnlar 
menstrual i)eriods. Sometimes this really amounts to a periodical 
discharge of Mood. There is also great reason to believe that abortion 
takes ])lace nu»re readily at these than at other periods, licnee some 
accoucheurs are inelined to consider that the duration of pregnancy is ^ 
really a multiple of tlie menstrual ])erio(i ; and that in the majority 
of women it will occur at what would liave been the tenth meiistrnal 
period, or forty weeks from the date of intercourse and supposed con- 
cejdioii; and according to the degree of excitement of the uterine 
system, the child may be expelled at a period earlier or a period later 
than that which is assigned as the more usual natural term. 

Whatever he the value of this theory, it has many exceptions, and 
need not here be further discussed. 

There is no reas(m to believe that the sex of a child has any direct 
influence on the length of the pregnancy. It has been stated that 
gestation was longer with male than female children ; and evidence of 
this kind was tendered in the Gardner l\^erage case. A medical 
witness then asserted that the average period was 280 days for a 
female, and 290 days for a male chihl. Tlie Solicitor-General impiirod — 
Supposing the <‘hild is an hei’inajihrodite, what then is the time ? The 
witness said that he would take* between the two.'’ It is not observed 
tliat children labouring under sexual deformity are born earlier or later 
tlinn those in which tlie sexual organs are perfectly developed. As an 
answer to this hyjiothesis, it may bo observed tliiit of iMiirifliy’s two 
protracted cases p. 04), the one was a female and the otlier a 

male child. 

Another difficulty whicli should be briefly alluded to is that wliich 
may be said to be based on Pr<d‘, Bossi's observations above — viz., the 
diflerence hetwoeii insemination (or ilio act of sexual intercourse) and 
impregnalion or conception (tlie union of sjierm and germ). The 
date of tlie one is, in cases of proved single intercourse, known ; the 
other in every case, only guessed at. Home women assert that tluy 
can fix it, but their evidence would not hear miieh eross-examina- 
tion in details, and it must he admitted that we know nothing about 
it. In the first place, the relationship between menstruation (external 
appearances of blood) and ovulation (the escajie of an ovum from the 
ovary) is very vaiiablo hi tinn*, and, some observers would go so I’ar as 
to say, in jihysiological causatron ; again, it is known (at least by two 
corpora lutea) tliat two ova may escape f]*om tlie ovaiy within a short 
lime of one another; they riuiy make very difi'erent rates of progress 
into the ntenis, and who is to say whether it is one of tliese, or whi(4i, 
or even if it is the ovum of one pcjriod or the next, that becomes 
fecundated. It may be unliesitatingjy asserted tbal w'e do not know* 
liow long an interval, if any, there may be between insemination and 
impregnation. « 

The popular method (upmi w hich, how^ever, the 280 days’ duration is 
based) of count ing from the cesj^^ition of menstruation is ojien to very wide 
fallacies for the reasons we have alluded to. One ease may be here 
inserted in illustration (if only fur its coinicaraspect), reported b}^ Reid. 
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A patient, who laul already homo a child, laid Ikjf last Tnonstriial appearance 
on July 8th; sho quickened, «//« thought^ ahmit Novoinher 7th, and her conlino- 
ment was expected about April Pith. Tho lady’s in(»tlu*r travelled 400 miles in 
order to 1)» present at tho accouchement ; and as day after day passed ovea* without 
its occurrence, much nuoasiness was felt by both ])arties, and J^eid was sent for 
repeatedly to allay their fears and explain the cause of this unexpected delay. 
Tho dates w(!re all carefully compared, and July Sfh was lixed on as the 

nroper oabiinonial point to start from. Reid could only su<j:gest that impregnation 
nad occurred at a later period of the interval than had boon snj)posed; and at 
length, on putting the rpie.stion if tho lady’s husband liad been at homo on July 
^th, he found tliat lie had not returned from an excursion into Scotlaiid until 
2Jrd of that liionth. The ex])la.natiori was now v(;ry easy, and the lady was con- 
fined on April 28th. In this case 204 da)"s had cdap.sed since menstruation, but 270 
only from the earliest possible time of conception (Lancet, 18JJ, 2, j;. 207). 

TJiat (jf reckoning from quickening is even more fallacious. 

The editor lias omitted as irrelevant the masses of tables and 
statistics given in former editions of this work quoting opinions in 
regard to a usedess average. 


To WJIAT Extent can PuKtiNANCY be Siioutened and y-et a 
V iAULE CiiiED liK Porn. 

AVe lierc at onev. outer upon a subject wdiicli may be of the last 
degnui of importance, and upon wliicli well-amhenticated cases are 
practically the only moans of deciding. Tiieir evidence must be fully 
considered. Great mistake's have arisen in tlie calculation of the 
jxu'iod by tlie use of tlie word “ montli ” — some intending by this a 
lunar and others a calendar montli. Nino lunar montlis would bo equal 
to 252 (lays, while the average of nine calendar months would be 274 
days, and would vary from 273 to 276 days — the j)eriod varying accord- 
ing to tlie particular montlis of tlie year over wdiicb tlie pregnancy 
might extend. To iirevcmt mistakes, or tliat misunderstanding of 
evidence wliicli has so frecjuontly arisen, it would ho advisable that 
medical witnesses should always express the period of gestation in 
weeks or days, concerning wliicli there can be no misunderstanding: it 
would be also proper to adopt the })lau of always commencing the 
calculation from the j)eriod of the last cessation of tlie menses, rather 
than from two weeks later. The latter rule is often followed, and this 
is aiiotlier cause of confusion. 

Premature Births. Short Periods of Gestation.— AVe may 

regard all^hirtlis before the thirty-eighlli week as preinntiiri*, and all thost^ 
wdiicli occur after the fortieth week as i)rotniete(t cases; and one great 
point for a medical witness to determiilo is, \Vhether the characters 
presented hy a child eorre^spond to those wliich it should presemt, sup- 
posing it to be legitimately born. AVlien the birth is ])remature, this sort 
of^OJ’iipborativf* evidence may be sometimes obtained ; because, assum- 
ing that th(U*e lias been no access betw'oen the parties before marriage, 
children born at the fifth or sixth^inonth after marriage cannot, if the 
oflspring of the husband, lU’esent the characiers of those born at the 
full jieriod. It is not ‘so w ith protracted births, for children are not 
more developcal in protracted cases tlian th(\v are in those wdiicli occur 
at tlie usual iieriod. This would lead to the inference that when a 
child has readied a certain stage of developmetnt it ceases to grow* — a 
view which is borne out® by the observations of lUittel (Henke’s 
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1844, p. 247). He observed tliat the size of a 'child did 
ilbt increase in proportion to the length of gestation. In protracted 
human and animal gestation tlio offspring is not voinarkable^for size 
and weight. In both oases robust mothers have liad small children, 
and small mothers strong and sometimes unusually large children, 
Murpliy stittes that he met witli a fully-developed cliild which was born 
after a gestation of only 251 days {Lancctf November «30th, IBM, p, 284). 
For an account of the characters i)reaont(nl by children at different 
uterine ages, see Age/' Vol. I,, pp. 17U et seq. * 

111 judging from marks of development on the body of a eliild, we 
must mak(‘ full allowanee for the exceptions to which they are liable. 
The nearer the supposed premature delivery approaches to the full 
periiid of gestation, the more dillicult will be the formation of an 
opinion. Although the characters of a seven-months’ child, as a 
general rule, are usually well marked, and may be known by common 
observation, it is not possible to distinguish with absolute certainty a 
cliild born at tlic eighth from one born at tJie ninth montli. Burns 
observes tliat gestation may be completoil, and the child perfected to 
its natural size, a week or two sooner than the end of the ninth month ; 
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than tliat of another born in the tliirty-seveiitli week of gestation. The 
weight in tlio third case may be taken as the average weiglit of a 
mature cliild, and the delivery took ]>lace three iceelcs before the usual 
period (see Gaz. Me<L, 4, jMareh, 1848, p. 108). Thus, then, a child 
horn at the eighth iiioiitli may be the offspring of tlie husband — at the 
ninth montli, of an adulterer; but medical facts could not enable a 
witness to ilraw any distinction. It is liere that moral jiroofs are 
necessary, for without these tlie legitimacy of a child in such a case 
could not be successfully disj)uted. With resj>eet to twiii-cliildrcn, the 
greatest differences are sometimes observed. In a case whicl^ occurred 
to West, the first cliHd born weiglied only a pound and a-half : the 
second weighed more Biaii three ])(>uuds, and both lived sevonil hours. 
In anotlier premature twin-ease which occurred to the same gentleman, 
one chihl weighed two iiounds and a quarter, and the other two pounds 
and three quarters {Med. Times, Fcdnaiary, 1850, p. 147), ^ 

The fact that a child lias lunl the strengtli to survive its birth for a 
certain period lias been supposed Jto furnish additional evidence of 
maturity ; for it is well known that under a certain age children are not 
born living, or, if living, they speedily die. * Therefore it lias been 
argued, if a chihl born at the fiftli or six month after tlie first cohabita- 
tion he born living, or survi^vo, this should, ipao facto, be taken as a 
proof of its illegitimacy. The following remarks will, however, show 
that an argument of this kind is liable to be!* overstrained : — 
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Viability. — According to the English law, it is not necessary that 
A child, when born, should be capable of living, or viable^ in order that it 
should take its civil rights. Thus it may be born at an early period of 
gestation ; it may be immature and not likely to survive ; or, again, it 
may be born at the full period of gestation, but it may be obviously 
labouring under some defective organisation, or some mortal disease, 
whiei) must necessarily cause its death within a sliort time after its birth. 
Fortunately, these points are of no importance in relation to the right of 
inheritance : an English medical jurist has only to prove that there was 
some well-marked physiological sign of life after birth {‘Miive Birth’') ; 
whether tlie cliild were mature or immature, diseased or liealtli}', are 
matters wliicli do not at all enter into the investigation. In this respect 
our law appears to be more simple and just than that whicli prevails in 
Franco. By Art. 725 of the French Code, no child that is born alive 
can inherit, unless it is born, as the law terms it, viable. The meaning 
of this word is not defined by the law itself, and there are probably no 
two lawyers or jdiysicians in that country who place upon it the same 
interpretation. The French law seems to intend l>y viability in a new- 
born cliild, tliat it should have breathed, and be capable of living out of 
the womb of its mother and independently of her ; also, that it should 
be capable of living tor a longer or shorter period after its birth 
(Dovergie, vol. 1, p. 700; Briand, p. 173). Gery defines it to be the 
aptitude or fitness of a child to maintain extra-uterine life. Most 
French writers agree in this, but great difficulties occur in applying 
the principle to siiecial cases, or in fixing upon a standard by which this 
fitness can be measured. Gery does not assign any definite uterine age 
for viability. The 180 days allowed by the French Code are not in liis 
view sufficient. Another month should be added, making the period for 
viability 210 days, or about the end of the seventh month. Ft is clearly 
impossible to fix a i>recise date, for all children do not attain the same 
degree of development or aptitude lor living, at the same uterine age 

Ann. d’lfyg.,” 1871, vol. 1, p. 239). 'I’he cpiestion of viability or 
non-viability in reference to new-born children has been investigated by 
Bobm (ITorn’s Vierteljahrsschr., 1860, 2, p. 80; also 1865, 2, p. 264). 

It may at first siglit appear to be inconsistent with justice that a 
child whicli is horn immature or labouring under disease, owing to 
which it cannot long sui'vive its birth, should possess the same rights of 
inheritance as one which is born mature and perfectly healthy ; but this 
evil to society is of far less magnitude than the adoption of a system 
whicli must constantly lead to subtle casuistical distinctions, and 
thereby create eiTor and confusion. So long as* there is no >vell-defined 
line between a child which is considered capable of living aiul one whicli 
is not, gn^ss injustice must necessarily he iiiHicted by any rule of law 
smiihif to that which is admitted in the French Code. 

Earliest Period at whicli a Child may be born living.— 

The question now to he considered in reference to English practice is. 
What is the earliest period at which a child can be born living, and with 
a capacity to live after its birth and atfeiin maturity ? It is universally 
admitted that children born at the seventh month of gestation are capable 
of living, although tliey are more delicate, •and in general require greater 
care and attention to preserve them, than children born at the ninth 
month. The chances are* however, very much against their surviving. 

M.J. — VOL. ii. . 4 



50 


BUEATTON OF rEEGNANCY— SHOETENEi:). 


It wfts the opinion of Willijim Hunter, ami it is one in which most 
modern authorities concur, that few children born before seven calendar- 
months (or 210 days) are capable of living to inanliood. Tlieyanay be 
born alive at any period between the sixth and seventh months, or even, 
in some instances, earlier tlian tlie sixth ; but tliis is rare, and, if born 
living, they coiumoiily die soon after birth. Tliere is one case on record 
of a child having been horn living so early as the fourth montif oi gesta- 
tion {Brit, and For. Med. Ixer., vol. 2, p. 28()) ; ainl another, in which 
a woman aborled at tlie fourth and a half month of pregnancy. 

Mil isonjie live sinv the 'wonifin two hours after deliviU'v : ho thou found t)io 
fuitus in its mouihranos, and on laying these ojkmi. to his surprise it was still 
moving. Ho aj>]>lied warmth, and partially succeeded in restoring it. for in a few 
minutes the i-espiratorv movements wme performed with regularity, but in spite of 
the estaldishment t)f breathing the child died about six hours after its birtli [Joer. 
fit' fiaz,y vol. ei), p. 07). 

Carter attended a woman wlio had an abortion when m»t moni tlian Jhr jnonfhs 
advanced in her pregnancy. The feet us cried sliglitly directly it was born, and 
during the htdf-bour that it lived uuse\(*rod from its mother, it frequmitlv tried to 
l«reatlie. The body of tin' fo'tus w'as mie font in haigtli, and it weiglied twenty and 
a half ounces. It a])pcared to be peidVctly formed. I’^rom accurati* in fnrn jatiou ho 
was satislied tlnit the woman had not passed the tifth moiifh of pregnancy. 

Ill two instances of abortion, about the Ji/ih mo»)th, Davies 
noticed tluit tlie fodus showed signs of life after its birth, by moving 
its limbs [Med. Oa:., vol. 40, p. 1022); and in tlie following case a 
child horn at ihejifth month survived upwards of twelve hours: — 

A woman in lier second pregnancy and in tlio MTth «lay of g<‘stalif>u, liad 
.severe Hooding with nqiture of the memlaaues. laiboiir oecuriM'd on the tollowing 
night, wlien a >mall ]>ut weli-fonne<i fa*tus was ex])ell(*(l giving no other indica- 
tion of life than a feeble action of the h<*art, and a sti<»ng ]>ulsation in the umhilical 
cord. It was resuscitated, and ^re^/ as strongly as a child liorn at tin' full period 
f)f pregnancy. It weiglied less than two ]K)unds, and was (‘xactly twelve inches 
in length. It swallowed some nouiidunent, but died a]>i>at twelve hours after birth. 
The pujiillarv mf‘m])raues of llie eyes wen3 entire; the testicles laid not desi-ended ; 
the head was well covered with liair. Tlie lengtii and wei^iht, as w<*ll as tho 
presence of hair, indicated a fudus between the si.xtli and seventh months; but as 
it is asser1«-d that tin* ]»eiio<l of gestation is accurately givon, this must regar<led 
as ail extraordinary instance of ]uemature deyidojiinent. '.riiere was clearly notliing 
in the organisation <4' this cliiJd to have ]»r(?vented its growing io tlie age of 
maturity; in other woids, it was rnth/* /ec., July, isn, j). 

Anotlier case is reported, in which a cliild horn at live and a 
Inilf months survived its birth between tbi’eo and four hours (Med. 
(hiz.f vol. 19, p. 503). lioiith reports a case in whicdi a eliihUhoni at 
this uterine age, i.c. tfvo and a half months, lived for eightemi days. 
The cliild was very small and Weakly: its weight was not taken. Tlie 
duration of jiregiiaiicy was twenty-two weeks and two days, or live lunar 
months and sixteen days. The cliild died on tlie (jightoeiif li day after 
its birth, with symptoms of atrophy (‘M )hst. Trans.,” 1872, p. Hj2):c 

On a trial for child murder (It. v. West, Xotlingliain Lent Ass., 
1848), a midwife was indicted for v*ausing the death of a child, by 
bringing about the premature delivery of a woman when sh(i was between 
the fifth and sixth months of pregnancy. The child in this instance 
lived five hours after its hirtli. Oapuron mentions an instance in which 
n child was born at tlie six amY a half month of pregnancy ; and at the 
time he reported the case, it was two years old, and enjoyed excellent 
health. In another instance a child was born at the same period, and 



DURATION OF rREGNANCY— SHORTENED. 


51 


lived to the age of ten years (“ Mod. Leg. des Accoucli.,’* pp. 162, 208). 
(See another case, Mai. Qaz.^ vol. 32, p. 623.) Capuron considers 
that a clfild born at the 180th day, or at tlie sixth iiionth after concep- 
tion, may be suflicientl)" mature to live, i.e. that there would be no 
reason to presume it was illegitimate merely because it had survived its 
j)romature hirih. On thp other hand, if born before the sixth month, 
with sullicient maturity to live, this fact, altliough by no means a proof, 
jiffords, in his oi>inion, a strong presumption of its illegitimac 3 \ Of 
eight cases of children born living (by abortion) at the sixth month, 
AVhitehead states that seven jierished witliin six hours after birth, and 
only one attained to the age of ten days (“ On Abortion,’’ p. 249). 

Eiittel attemhsl a married woman, wlio was afterwards delivered of 
a living cliild in they/Vif/i of her pregnancy: the child survived 

its birth for twenty-four hours. He delivered another woman of twins, 
in the sixth month oi her pregnancy : one was dead, and the other con- 
tinued alive for thre(^ hours, its life being indicated only by the visible 
pulsation of the heart — there was no perceptible respiration. This fact 
corroborates the remarks made elsewhere, as to life without active 
respiration (see Infanticide ”) ; it has also an immediate bearing on 
the proofs (jflife in reference to tenancy ])y courtesj’. (Cases oi Fish v. 
Palmer, and Brock v. Kelli/.) In another instance of the birth of male 
twins, at the sixth mojith, each weighed three i)ounds. lliittel saw 
them a year after their bii'th, and they were then two healthy, strong 
children (Henke’s Zeitschr, dcr S. A., 1814, p. 241). 

Rarkcr met with a case in wliicli a feiiiale child was born at tlio loSth flay of 
gestation, or twen<y-two weeks imd four days after iider(X>ur>e. Tlio size and 
weight of eliild corros])onded with the period at which it was born: it weighed 
one ])ound, and irioasuvod eleven indies in length. It hud only rudimentary nails, 
and v*a y little luiir on the liack of the head ; the eyelids wta*e closed, and r(>Miuine(l 
closed until the second day; the nails were liardly visible; tlie skin was 
shrivelled. The diikl did not suck properly until alter tlie lapse of a month, and 
did not walk until she was nineteen m(»nths old. When horn, slio was wrapjied 
up in a box, and jdacod before tlie fire. 41nee and a half y(‘ars afterwards 
tliis child was in a thriving state and healthy, hut small, weighing twenty-nine 
}KHinds and a half Titmti. lSo(b 2, pp. 210, b02). Annan reported a ease 

in wliidi a diild was liorii between the tmd of the sixth and middle of tlio 
seventh inontli, and lived for a period of h»nr mouths and eight days. It 
weighed a ])Oum] and a Jialf when seven days old Tint*s, S«*ptemher 0th, 

liS4S, p. ;f0t). In a case which occurred to Outrepout (lleiike's Xeif.<c}ir,, 
vol. (i), there was tlie strongest reason to helu'vc that gestation could not have 
exc.(?oded twenty-seviMi weeks. The i4iild (a male) weigliod, when born, one })onnd 
and a half, and was thirteen and a. half inches in length.* The skin was covered 
with down and much wrinkled; the limbs wei*^ siiialU tin.* nails a])pcar<'d like 
whiU^ folds of skin, and the testicles liad not deseended. It bvoatliod as soon 
as it was born, and by great care its bfe was preserved. 

It is singuhir that its development was very slow until it had 
reaSheef a period which would have corros|)oiided to tlie forty-second 
week of gestation. Outrepout saw the child when it had attained 
the age of eleven years, and it •then appeare<l to he the size of a 
hoy of eight years. The only remarkable point about the case is the 
length of time which the cliild lived, "'ll! one case {Laneet, 1851, 2, 
p. 177), a child born at six months and Jten days was thriving satis- 
factorily when four mouths old (see also Med T'imes, Fehruary IGth, 
1850, ]). 129). A geiitlemiiu of a \vell-kiiowii family in Scotland was 
undoubtedly born before the seventh month. AVlieii first born the 

4 — 2 
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cliilcl ^Yeiglle(^ three pounds. As a child he was not expected to live, 
but he grew up a small, strong man, capable of great mental and bodily 
exertion. He died from natural causes at about tlie age of foc*ty-two. 
His head tlmmghout life was large in proportion to his size. 

Hence it is established that children born at the seventh, and even 
at or about the sixth month, may be reared, and that the fact ot their 
surviving for months or years cannot bo taken as evidence ot ille- 
gitimacy. In forming tuir judgment on th(?se occasions, we are bound^^ 
to look less at the period at which a cliild is horn, than at the marks of 
development about the body. Bonnar i)ublished a tabulated view of 
112 cases of luvmature births of living children — the dates of gestation 
extending from the 120th to the 210th day. Among these cases 35 
children died within the first twenty -four hours; 13 more before the 
completion of one week ; 1 in six weeks ; 4 in tour months. The 
following lived, or were living at the date of the report: 1, seven and a 
half montlis ; 8, from one to two years: 1, three and a lialt years; 
5, from ten to fifteen years ; 6, to adult age; 5 lived, not stated how 
long (“ Critical Impiiry regarding SuperfVvtation,'' 1805, p. 13). 

The medico-legal bearing of these facts will be seen from the follow- 
ing case, known as the Kinghorn case : — 

In IS.'is an investigation {/((nut rhtriu>fi({) took ])laco before one of the Presby- 
teries of r^eotlaiul, in leferenee to certain reportvs which had been circulated to the 
prejudice of a minister of tiro district, llis murnage took ] dace on March 3nl, 
18110 , and his wife gave birth to a female cliihi on August 2-ith following — /.e., 17-1 
days, or nearly six rai^-iidar uionihH after the marnage- and the chihl continued to 
live until MaiVh L’Oth, iS.'hh When born it was very weak, and according to tho 
evidence of th«' accoucheur, and otlicrs who saw it, was decidedly immature. The 
birth of n living cliild, tog(.*ther with tho fact of its surviving for so long a period, 
led, however, to tho report that there must liave been intercourse between tho 
j'arties pre\ious to marriagf': it was contended that the jicriod w as too short for tho 
child to liavo been begottrii in wedlock. Hamillon, on heing applied to b}' tlie 
l*res])yte]y, said that liis own exp< riencc was oi)]>osed to tho probability of a cliild 
born at the sixth lunar m«»nth surviving (the time* in this case w as six lunar months 
and six days) ; but he lefened to two cases in wdiich children born under similar 
circumstances had sur\ived tlieir births for a long period, in one the lady was 
delivered w ithin five lunar months (twa-idy w eeks) after tin* marriage, and Pitcairn 
and others gavcj it as th( ir c»pinion tiiat it had been begotten within wedlock : in tho 
other, a W’umiin gave birth to a child nineteen weeks after conception, ami it lived 
a year and a half. Thatcher, who examineil the cliild, in the case liero reported, 
nineteen days after its birth, gave it as his opinion that it might liave boon begott<*n 
on or aft*'r March Jlrd ; and t)ie circumstance of its having been reared, in the 
]>i‘ematuic stale in wJiich it was born on August 24 th, was no objection to this 
opinion. He c(»nsi<lercd Ip^lio complaint made against the minister groundless. 
Hie ca.s<i waait through si^^eral aj^peals, and whs not iinally decidt;-d until !May, 
ly.'iO, w'hcn the libel w'as found )n>t and tlu* defendant wais ubsolvoil froiii 

censure. 

Many medical witiies.ses gave evidimct? on the occasion ; the 
majority of them wore strongly in favour of lliis Iniving l>een a legTtini^ite 
ami ]>rematnre bii th (see MaL 6V:., vol. 17, p. 92; also Mal.-Chir. 
lict\, Yol. 31, p. 424). •* 

Although not connected with llie medical part of the case, it sliould 
be obsei ved that the cliaracter the parties was free from all suspicion, 
that no concealment had beei^ l>racti.sed by them, and that no prepara- 
tion had been made for tlie early birtli of the child. There were, it is 
true, unusual marks of develo'pment about \he child, considering the 
eai’lj^period of its l)irtli ; yet these were not sufiicient, any more than 
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the fact of its surviving, to induce the belief that it had been begotten 
out of wedlock. One case lias been already mentioned in which a child, 
born at#a still earlier period, survived several hours, and others in 
wliicli children born rather later lived for two and ten years. It would 
be in the highest degree unjust to im])ute illegitimacy to offspring, or a 
want of chastity to imrents, merely from the fact of a six-nionths' child 
being born living and surviving its birth. There are, indeed, no 
justifiable medical grounds for adopting sucli an opinion — a fact 
""clearly brought out by a question put to Campbell, the chief medical 
witness in favour of the alleged ante-nuptial conception. In liis exami- 
nation-in-chief he admitted that he had himself seen the case of six- 
months* child who had survived for several daffs. lie was then required 
to say whether he could assign any reason why, if after such a period of 
gestation it is possible to prolong life for days, it should not be possible 
to oxtoid it to vionths. He could give no satisfactory reply. 

The great injury which may be done b}'^ speculative medical 
opinio]is, such as those given against the chastity of the parties con- 
(*erned in these proceedings, will be apparent from the I'ccord of a case 
which occurred to Hulpin, in 1845. 

A lioiiltliy woman, a^t. 31, tho inothca* of fivo children, was dolivored in the 
m'xfh mouth V>f lior pregnancy of a feirialo child. It was rolled iii flannel and 
laid in a warm place. Cuutrai y to expectation the child survived, .sucked vigor- 
ou.sly, and was healthy in every respect. Th(5 ossiticatum of the hones of the 
head wa.s very imj)erf(‘ct, and the sutures were broad enough to admit of tho 
middle linger Ixnug laid between tlumi, while the fontanellos were of correspond- 
ingly large size. The weight of the (*liild, on the fourth day after birth, wa.s 
two pounds thirteen ouium^s, and on tho thirty-fourth day three pounds seven 
ounces. TJio child was tilive and well when la.st seen on March 4th, four 
months after birth : she then weighed eight pounds eight oiiuees. After this 
llalpiii lost .sight of her, a.s the mother left that part of the country ilhihUn 
Quart. Jour.j May, bSlO, ]>, 563). 

If tho facts of lliese casos be compared with tho.se of tlie King- 
liorii case it will be seen that there were no just medical grounds fur 
tlie allegation that in the hitter the child had been begotton out of 
wedlock. In tliese two cases, six-months* children were living and 
liealtliy after four mouths and three and a half years respectively : in 
the Kinghoj-n case, it was supposed that tlie child must liave passed 
the sixtli moutli of utm*ine life, because it had survived seven months. 
In Halpiii*s case the cliild, four days after birtli, weighed two pounds 
thirteen ounces — a six-months’ child rarely exceeding two i)oiinds : in 
tho Scotch case it was considered that it must have been much beyond 
the sixth month, because a fortnight aftT^r its birth it weighed three 
l)ounds. ’J'hese cases sliould be borne in mind when much reliance is 
])laced upon appearances presented by children as i)ositive evidence of 
tli« stitge of uterine life whiidi tliey are supposed to liave attained. 
Evidence from the State of Development. —TI k^ fact that a 

child born at nine months is smay, and resembles in size and w^eight a 
seven or eiglit-montlis* child, canimt be takcui as a proof of illegitimacy. 
It has been already stated, that child reiv born at the full period vjiiy con- 
siderably^ in size and weiglit; yet, altliougli small, there are commonly 
about them the appearances of awipletc dfrelopment. This is especially 
apparent in the features. ^If there is a general want of doveloi>ment of 
the body, and if certain foetal peculiarities remain — as, for example, 
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iJie pupillary membrane, or if, in tlie male, the testes do not occupy 
the scrotum — tliese facrts lead to a strong presumption that the child 
1ms not reached the. full period. On the other hand, when a^ child is 
horn with the full signs of maturity about it, at or umler seven mouths 
from possible access of the hiishaiid, then there is a strong pre- 
sumption that it is illegitimate. In the Kinghorn case, the child 
was more developed tliau such children commonly are at a similar 
period of uterine life, hut the ditforences were slight. Tlie great pro- 
gressive stage of tlevelopment is considered to he during the last tw(f 
months of gestatii)n — the changes wliich the fietus underg()es are 
greater and more marked at tliis than at any other time. The general 
opinion is than an eight-months’ child is not with an^' certainty to be 
distingiiisljed from one horn at the ninth month. If the body of a 
child is large and fully developed, it would in a general way ho con- 
sidered to have l)een bora at the full i)i‘riod of gestation, and any 
opinion wliich had led to the supposition that it w'as a seven-montlis’ 
child WiUild be attributed to some mistake in tlie calculation. Beck 
states it as barely possible that a child born at seven monilis may 
occasionallfj be of such a size as to be considered mature, yet he 
qualities this .stateineut by the remark that the assertit)ii is most 
frequently made by those whose character is in danger of being 
destroyed. T’he important questit)n, liowover, is — Has a really seven- 
months' (‘hild ever bemi born so developed as to be mistaken by an 
experienced ))erson for one that was mature? lie adduces no case of 
this kind in su]>port of his opinion. ’Inhere can ho no doubt of the 
correctness of liis statement, that a matiar (diild, born IwJ'itrc seven full 
montlis after intercourse, ought to be considered illegitimate : but it 
would 1)0 diflieult to maijitain this position, consistently with tlie above 
admission, for u child may ac({uire prennitnre development during the 
latter half of the sixth as well as at the seventh month. 

The following case, in reference to development (at seven mouths), 
is w’cll calculated to show' the characters of a s(?ven-montlis’ cliild, ami 
to corroborate the views adopted by physiologists respecting the means 
of determining the period of uterine life wdiich the fuTus may have 
reached : — 

A W'omtin w'U.s marriful on April Ttli, iSKi, and was delivoreil of a male cliild 
at 7 p.ra, on OftcdxT IDth followin«;, the period of gestation being equal to 19o 
da 3 ^s, or twenty-eight weeks. The infant cried strongly, and lived until 9 o'clock 
tlie following luorning ; the skin w as of a deep pink or rose-colour, beautifully 
and covered with a^linodowni. The pupillary inenibranes W'ere absent, and 
the pupil.s were well formed ; the nails wero complete ; tlie testicles ha<l not 
descended into the scrotufn ; tho“lcngtli of tlie body was fifteen inches, and its 
weight two i)onnds eight ounces. Its height, and the non-descent of the testicles, 
at once referred it to a uterine ago of seven months. 

In addition to the other characters assigned to children boru at f.ho 
seventh month (see ‘‘ Infanticide ”), it may he observed that children 
at this uterine age do not so readily take the breast as those which 
liave reached the ninth montli, and their power of sucking is much 
more feeble. 

Several cases liave occurred in the Divorce Court in which tlie power 
of a medical man to form an a pinion of uterino ago from the appearance 
of a child at birth, between the seventh and ninth months, has been 
serioush" called in question. TTie editor Ifas not heard of a case in 
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which tlie X rays have been used to determine whether the proper 
points of ossification are present or not, Init doubtless sucli may occur 
at anjitinie, and it is certainly a feasible plan for tlie bones of the 
upper and lower extremities at any rate, and possibly for other bones, 

ill V. innl Applebm (18C4) the ovicleucc showed that the husband 

went to India in August, 1859, and that ho rcturued to England in May, 1881, 
and joined his wife on May 18th. Tlio wife was delivered of a full-grown child 
on JauuM.ry ‘Jnd, J88:i, and the delivery at this date was assumed to be conclusive 
► proof of iulnltery on her part. JSlio was attended by a medical man, who deposed 
that in his opinion the child was full-grown, /.c., a nine-months’ child. Another 
medioal f»uin, wlio saw the child two or three days after its birth, also considered 
it to bo full-grown. In comparing the date of possible access of the husbaiul 
with the date of birth, the period of gestation would ho 2‘J9 days, or so von weeks 
and two days short of tlio average period. 

Tbo medical question was — Could this bo the child of the 
husband ? On tlie part of the wife, it was alleged that the child 
was a seven -montlis’ child in-einatnrel}^ born, and more than usually 
devclope<l fur its ago ; and evidence was given to show that in her 
previous deliveries the children had been prematiireh' horn. Tlui 
evidence of obstetric experts was also called to prove that any medical 
opinion based on the maturity or immaturity of the child was of no 
value. Tyler Smith and liichards wei’e examined, in order to show 
that eljildren of between seven and eight months wore frequently tlie 
same in appfsarance and in size as chihiren born at the full period of 
nine monilis, and that any opinion formed from tlie inspection of a 
child after its birth as to the (late of its conception \vas very fiillacious. 
They stated that out of a number of cases an experienced physieiaii 
would be able to say with tolerable certainty in the majority, wdiether 
a child was a seven, or eight, or nine-months’ child, hut lie would 
probably ho mistaken in several cases ; and they stated their reasons 
for their opinions, and niontioned cases in support of them. Tlie\' also 
said that illness, bodily weakness, and imnital anxiety tended to produce 
premature delivery, and that a woman w-ho liad once been prematurely' 
delivered liad a teiulcuu'y to premature delivery if she afterwards became 
pregnant. lylor Smith said that the data on which a judgment could 
he formed varied so much that no positive or reliable opinion could 
he given. If the reputation of a lady (kqiended on his opinion, in such 
a case he should refuse to give it, and if he did give an opinion at all it 
would be wdth so many reservations and exceptions that there would be 
no certainty in it. 'I’lie jury returned a verdict for the liusband, finding 
that the wife had been guilty of adultery ; therbforo that this was not 
the child of tlie linshaml, i.c. it was iiofa seveV-inontlis’ child. 

In another case {Wool v. Wooly Marcli, 18G5) the adulterous inter- 
course was stated to have taken pia(*e in May’, 1864, and a child was 
hi)rn«ou Januarv 1st, 1865, giving 246 days (or thirty-five weeks and 
one day’) for gestation, i.e, about live weeks earlier than the average 
period. The child was 19J incites long ; its weight was six pounds ; 
tlie hair was fine and long ; the nails reached to the finger-ends ; tlie 
testicles wore in the scrotum ; tlie features were well-developed ; the 
skin was reddish-coloured, but the muscles were not so Hvm as in 
mature children. This degree of development is such as is usually' 
seen in children born at the full time, hut at the same time it is not 
inconsistent with the iihriod of gestation above-mentioned — namely, 
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2ibout eiglit calendar mouths ; it therefore falls under the exceptional 
cases referred to above. 

In Bromwich t. IFcr/fri? (Ohostcn' Limt Asa., 1S6IV), in which Lee. Ibimljbotham, 
and the author were consulted, the question incidentally arose upon nn alleged 
gestation of days. It was stated that intercourso took place upon Novenibor 9th. 
18(51, and a child was born on July 2(5th, 18(52, a period of 2o9 days, or thirty- 
seven weeks. The child had the appearance of a mature child. The counsel for 
defendant admitted that a child born at this period, i,c, three weeks before 
maturity, might Ix^ as large as one horn at the ninth month, hut he denied that it ^ 
wt)uld be so porfeotly developed in all its parts. This distinction is not generally 
admitted : ami when the t|uestion was put to Simpson, who gave ovidenco at the 
trial in favour of the defendant, he said that full size was generally combined with 
full dovehqmieut ; and ho further stated that it was against :ill the laws of nature 
that children should bo Iku'u full-grown even a fortnight before the usual term of 
gestation, which he tixed at nine calendar months tuid a week. According to this 
view if impregnation took place on XoveiuU'r 9th, 18(51, the day of prohabli^ 
delivery would be a week after the 9th (d‘ the following August, i.c. August lOth. 
Henco, as the child was actually Ixam in a nuttnrr atate on July 2()th, this was 
three weeks before the usual term ; .and therefore iiii}m*gualioii from some other 
)K*rsou had )>robahl 3 " taken place three weeks etirlier than the period assigned by 
the woman (AVhallev). JSimp^on considered it to be as rare that a child should Im 
l^irn full-grown three weeks before the usual ]>eriod. ns that a man should attain 
one hundred \’ears of age. (“Rep. of the Trial of Jivimnrlvh v. If'nfrrs,” 18(58, 
p. 8.‘5.) Tliere are not man}* medical witnesses, liuwovor, wlio would venturo to 
alfinn that in the last three weeks of gestation tln^re are such marked (‘lianges in 
the body of a child as to render this dilTerenee in time always jKtvct'idible, or who 
would venttiro to bastardise a child or convict a w’Oiiian <»f adultery Vjecaiise, when 
born at the 2ottth day after intercourse, the child had about it the usual a]>])earanccs 
of maturit 3 \ This would be equal to affirming that variations in size might take 
place at the ninth but not at the eighth month of gestation. . Rut tacts are adverse 
to the tlieoiT. Rutiel lias met witli several iustanecs in which W'omen have been 
delivered tw’O and even tlireo wrecks before the expiration of tlie ordinary term 
(280 da^’S), and the children w’ore as ]>erfecthMloveloi>cd, to all api>e;trancos, as 
father cliildnui whicli liad been born at the full ])erioil. 

A case was tried in tlie Common Pleas in 1840 {llunirarc v. 
llar(frare). 

Tlie plaintilf eontended that he was the child of John Hargrave, doci^ased ; th»^ 
defendant, that the plaintiti w'as the illegitimate otfspring of the yame mf)t]ioi’, but 
not the son id’ John llargiave. The evidence in support of the ilh'gitimacy was, as 
usual, partly medical ami partlv moral. The husband ami wul’e laid bc.en separated 
for a consideraldt* time prior to the birth of this (hild, and ho cliiefly resided in 
I’ranco. The wu'l’e resided in London, as it w^as alleged, in adultenms intercourse 
with another ]»erson. Tlic plaint ill' was born on November 18tb, 1888; a])d it was 
argued, for tlie defendant, lliat there was no ])Ossil»ilit y of access on the ]>:irt of the 
liusband, excei)t at peniods w})icli would fall far short of, or go nnu'h Ix^yond, Iho 
limits of human gestation. The defendant alleged that th«< busbaml was absent 
from L<)ndon from Oct(d)er; l.S8o, to about the latter imd of Ajuil, or lurginning of 
Ma 3 ’, 188(5; henco, iu oniei*' that tla,* child .should have ])eer» Ixfgf/ttou ]>y him, this 
must have been a case either of /A frf* cn nKmlhsi ' or ficwH nvnHia' gost aliou. The former 
supposition was out of the (juestion; it became, therefore, noeessaiy to ascertain 
wdiether this child wlien bom w\as muinre, or whether it bore about it the eluiractors 
of a seven-inoiitbs’ child. ( )n tin’s point there was no satisfactory meilical evidence. 
'I'lio delivery had taken ])lace tmi year.s before — tlio practitioner who bad attended 
the female lead no <lislinct recollection of the circumstances — bo could not even 
lemeniber tbo sex; and the only fact to which lie could de])ose was, (hat when 
tlie child w^as Ixjm lie observ<xl nothing particular in its appearanco — it did not 
differ frfuu ofb<‘r children : and lie said, that there w as but little dijferenc<i between a 
.seven-Inonth^^' chlhl and a nine-months* child, ami one might be mistakon for the 
r>ther. No (diservation was mad«j aji to tlio descent of the testicles or other pecu- 
liarities; and, in sliort it reinaim‘d as a mere presumption wdndher from the 
.attention of the wntnes.s not having been particularly^ drawn to its condition, tho 
child was not in fact mature. Additional evidence was jircKlucod hj' tho plaintiff 
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:it tho trial to show that the hushaotl had been iu London at other periods than 
those alleged by the defendant. Thus it was stated, by some of the witnesses, tliat 
ho was there in February, 1H;16 (making the perioil thirty-nine weeks and three 
flays), a^in on Mpeh 3rd (making it 259 days or thirty-S(n’on weeks) and again on 
May 3ril (making it 198 days or twenty-eight wefjks and two days). Jn his charge 
to the jury, Tiiidal, Q.O., threw out the latter ])eriod, and directed thorn, if they 
believed tlie evidence, and that tliere had been po.ssibility of access at either of the 
two foriner jxniiKls, to find for the plaintiff. According to tho niodi(Ml evidence, 
\yhether tlio time was seven, eight, or nine calendar months, it would make but 
little diiferom'o in the appeanince of the child. 

A verdict was returned for the plaintiff, establisliing his legitimacy; 
but tlierc was so much doubt about the case tliat, iu Nwjvember, 184G, 
liorcl Langdale granted a new trial, making at the same time the 
following remarks : — “ Cases of this kind are veiy difficult to determine 
and, but for rules and presumptions of law, it would often be impossible 
to arrive at any satisfactory eoiiclusion. A child born of a married 
woman is presumed by law to be legitimate, but this presiimi^tiou may 
be removed by evidence. It is not enough, however, in order to rebut 
it, that siis])icioiis circumstances should be sliown ; hut it is necessary 
to sliow' a circumstance, siicli as impotency or absence, from which it 
would clearly appear that sexual intercourse could not have taken 
j)lace. It is difficult to conclude against legitimacy, in the absence of 
this evidence, where some association has continued between the 
parties, so as to afford an oj>i>ortunity for intercourse. If tho husband 
and anotlier man liad laid opportnniti(\s of intercourse, whatever might 
1)0 tho probabilities, no evidence could la? admitti'd to shov/ tliat the 
liusbaiid was not the father of tlie child. Pividenco against legitimacy 
ouglit to he strong, distinct, and satisfactory and conclusive. In the 
ju'esent case it appears that the husband had, for some years previous 
to the birth of the phiintitf, usually resided in France, but tliat he was 
in the habit of coming to Fnglaiid from tinu? to tiim?, and that lie had 
had occasional interviews and communication with liis wife ; and 
whether they were of such a nature as to enable liim to be tlie father of 
the plaintitf, was the question at issue. The ]>hiintitf was born on 
November 18tb, ISSG, and the question is whether tlie husband liad 
liad an ojiportunity of intercourse witli his wife in the eai’Iy part ol 
that year. There is evidence that he had been in England at particular 
times, viz. January, March, April and i\lay in tliat year, and it is clear 
tliai he was iiitra quatuor maria. Then the question is, whether, 
altliougb he was in Plnghind, he could be su]>posed to liave had inter- 
course witli his wife. Two witnesses liave said that tlioy saw a person 
go into Mrs. Hargrave’s house in tlie latter part of 1885 or beginning 
of 1836, and in February, 1836, and that slic had aft(‘rwards sai<l that 
that person was her husband. Iu March, 1836, Mr. Hargrave was at 
iitHvePn and informed tlie waiter that lie would bring liis wife with him 
next time. He accordingly came in May with a lady, and they lived 
togetlior as man and wife. The keeper of the tavern knew him, as he 
used to be there several times a year, and had seen Mrs. Hargrave in 
the house witli liim ; but lie did not know what lady was with him in 
1836. Tlien it is not proved tliat tho visitor in P’ebruaiy was the 
husband, nor that ]\Irs. Hargrave w^as thft iierson wdio went to tlie hotel 
with him in May. There was no concealment, however, made by the 
wile of lier pregnancy or of the birth of the plaintiff : and six or seven 
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laonths after his birth, his mother had him baptized by the name of 
flohii liobert Hargrave, the stm of John and Mary Plargrave. I hnd 
iU)tliiMg in the circiinistanet's of the separation, or in the cluv’^eter or 
eondiiot of Hargrave, whieh renders intoreonrse \\\ any degree improb- 
able, nor does the alleged course of life of either make any ditfereuce. 
Kven the alleged adultery of the wife, if proved, would not attect the 
question ; and if I were bound to decide on the present state of facts, 
I would decide in favour of the legitimacy. As, liowevcr, there is some 
obscurity in the case and there may bo additional evidence produced, t 
think there ought to bo a new trial, although I do not agr(*e to the 
groumls on wliieh the application has been made. I am the more 
inclined to grant this, as the Lord (Jhief dustice had latterly some 
(huibts aboui the verdict being in accordance with tlie evidence ” 
(Late Tiittes, Xovember 21, 181(5). At the sticond trial in 1848, direct 
evidence was adduced by the defeiubuit to sliow that the husband was 
absent during the first two ])eriods ; and as it was admitted on both 
si<les that the child was mature, the period of the end of April or 
beginning of Alay was considered to be inconsistent with its being tlie 
od'springot'the Jiusband, since thisallowed only of a scv(*n months’ gesta- 
tion. \Villiaius J,, k?ft it to the jury — 1st, whether entire absence on 
the part of the husband, at the only two periods at wliicb be could in 
the course of nature have been tlie father of the child, had lieeii clearly 
proved : and 2nd, if not proved, and they thought the husband might 
liave had access to the wife, wdiether from the (Evidence ho laid availed 
himself of lh<‘se o[)portuinties. The jury returned a verdict for the 
defendant, thus finding the iilaintiff illegitimate. As if to show the 
great uncertainty attending suits of this kind, from conilicting evidence 
or tlie suppression or concealment of material facts, a tliird trial took 
place on tlu^ same issue in 1850, when a venlict was returned for the 
]daintitl*, again establisliiiig his legitimaov, and thus restoring him to 
tlie position which lie lield by the verdict of the jury at the first trial. 

In reference to the question of devtdopment, wo fiml, on the one 
liand, some obstetric experts affirming tliat sucli a degree of maturity 
may in some exceptional cases be acquired at aenai motitlis^ gestation 
as to render it impossible to distinguish the child at birth from one 
born at the full period ; and, on the other liand, obstetric experts of 
e<|ual experience assert tliat it is against all the laws of nature that 
children slioiild be full-grown even only three weeks before the usual 
tenn. If the latter view were correct, tliere could be no difficulty in 
deciding, from ajipearJinces, whether a child liad reached the seventli 
or tlie iiiiith month of ^estati(tn. 

In another part of tliis work (“ Uterine Age — Infanticide ”) some 
cases are related which iirove that at the ninth month cliildren are 
occasionally born of a size and weiglit greatly exceeding the averaige. 
'Phus a nine monllis’ child has been born weighing eighteen pounds 
and nn asuring thirty-two indies, whereas the usual weight is from six 
to seven jicunids and the Jeiigth eighteen inelies. In sucli an exce 2 )tional 
case tlierii is reason to believe that Jiad the child come into the world 
at the seventh month, it wouhl then have appeared to the accoucheur 
to have reached the full term. As it is imiiossible to say when such 
an exception is likely to occur, it follows that in any case in which this 
question arises, a witness will be bound to a^dinit that a seven-months* 
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child nifty bo born of the average si/e and weight of a nino-months’ child, 
or to give some valid reason for the fact that great variations in si/e and 
weiglit^niay occur at the nintli but not at the seventh month of gestation. 
If tlie child is a male, and the testicles are found in the S(?rotum, there 
is every reason to believe that it lias passed the seventh and even the 
eightli montli of uterine life, (See “ Infanticide.'’) The dilferences 
of opinion among obstetric experts in reference to this question admit 
of an explanation. All will agree that, as a general rule, a seven 
' months’ child might be distinguished from a nine-months’ child, unless 
the latter was a twin ; but at the same time it must be admitted that 
if variations in development take place at the full term, there is nothing 
to prevent such variations from occurring at the seventh and eighth 
month of gestation. Hicks has seen a child born seven months after 
marriage as large as at the full term ; but this child might really 
have been horn at tlie full term. Iii order to determine this point 
by unexceptional facts, it would be necessary to collect a series of cases 
of impregnation from one intercourse in wliicli the chihlren were born 
seven months after such intej'course, and were proved b) Inive had tlie 
average size and weight of mature children. 

Wlien th(3 facts are smdi, that to bo the offspring of the linshand it 
must be a child, and it is horn iiiaturey there can he no 

reasonable ground to doubt its illegitimacy. This ([uestion was raised 
ill the Exchequer Sitting (January, 1847), on a motion for a new trial 
in the case {)( Kuiier v. Gmjincood. The action was one for seduction ; 
and the priiicipiil witness in tlie cause on being cross-examined, stated 
that she was first (roiinected with the defemiunt a few days before 
Christmas, 1815, and that the birtli of the child took place in the June 
following — /.c., in about six calendar months. Cmhu* tliesc circum- 
stances, as the child appeared to have been full-grown, the Chief Baron, 
assuming the statement of the dates to bo correct, intimated it to bo 
his opinion that the action could not be maintained, as the foundation 
of it was the loss of service, arising from the defendant’s intercourse 
with the (laughter, and lier subse(]uent coniiiicment, and that it was 
impossible that lie could have been tlui father of tlie child in question. 
The jury found for the defendant. A rule for a new trial was granted, 
chieffy on the ground that the woman had, from confusion in giving 
lier testimony, made a mistake in the period. A similar question may 
arise in cases of divorce, and the fact he received as proof of the act of 
adultery. In the case of JMaclean (House of Ijords, [March, 1851), it 
was proved that the earliest intercourse wliicli could have been liad 
with the husband was on December 22nd, 1847 ; while, according to 
the medical evidence, the (diild was born on July (Uh, 1848, thus 
giving a gestation of only 197 days, or twenty-eight weeks and one day, 
assuming the husband to have been the father; but the child was a 
full-grown iiine-montlis’ child. This fact was received as a proof of 
adultery on the part of the wifg| Wachs met with a case in which a 
child to be legitimate must have been begotten 19(5 days, or twenty- 
eight weeks before birtli, but the child,was fully developed and mature. 
It appeared like a nine-months’ child, and it was denied that it could 
have been the result of a coneeptioif of only 196 days (Horn’s 
Vicrtdjahrsschr.y 1870, 2, 77). In Ileathcote’s case (March, 1851), it 
was proved that thc» husband returned on November 24tli, 1849, and the 
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wife was delivered of u full-grown and mature child on May lltli, 
1850, an interval of only 175 days. This was also taken as proof of 
the alleged adultery. In Hawkins's case (Maj", 1852), it was* proved 
that there had been no access of the husband, owing to his absence, 
between May 16th, 1850, and March 23rd, 1851. A full-growm and 
mature child was born on June 2nd, 1851 : hence, to have been the 
child of the husband, gestation must have been extended to a year and 
sixteen days, or reduced to a period of only seventy-one days. This^ 
was taken as clear proof of adultery on the part of the wife. It is to 
be remarked of tliis case that the husband had slei)t with his wife after 
his return, even up to five minutes of the time of her delivery, without 
suspecting his wife’s j)regnancy ; and her female attendant, wlio had been 
in the liabit of seeing her daily, did not observe any alteration in her 
personal apj)earance. Tliis created a little difHcull 3 '^ iji the case ; but 
it merel\' serves to show, either that a visible promimmce of the 
abdmnen is b\’ no means a constant accompaniment of the pregnant 
state, or that it may be \ovy easih' concealed. 

How Long can Gestation he ruoi.oxGKD. 

We are here treading iii)on more important ground even than in 
shortened gestation, and also upon, in some senses, linner ground, for 
we liave not to trouble ourselves about such delicate and disputed points 
as to what stage of development the cliild has reached. 

(.)f course, to make the ground absolutclv sure, then? must he 
unimpeachable evidence of the last possible chance of insonination. A 
rigid comparison can only be instituted between periods of gestation 
thus ascertained ; unfortunately, in most or many of the cases that 
follow, this method of estimation has not been followe<l, and allowance 
must be made ; for all tliat, the cases are valuable and must be treated 
in full. Those which are the result of one coitus are iiaturallj" the 
most reliable. 

Tlnit gestation inay bo retarded or protracted beyond the fortieth 
week is now, probably, not disputed by any obstetric writer of re))utii- 
tion. Some accouclioiirs have denied it, because they have not met 
witli such cases ; hut tlie m(Mli(! 0 -h^gal relations of such questions do 
not depend upon tlie solitary experience of ])ractitioners. It is only l)y 
the accumulation of well-ascertained facts from all authentic sources 
that medical knowledge can he made available for the purposes of the 
huv; otherw'i.s<‘, owing to tlie nim-e accident of a witness not having 
met wutli any exceiitional instance, a court may bo entirely misled in 
its judgment by trusting to bis opinion. It is the moi*e important to 
attend to this, because most of the cases involving questions either of 
contested legitimacy, or the cliastity of females, luni upon protfaclftid 
rather than iqion preunature deliver\\ 

Pj'otracteil cases of gcistation art always open to the objection, 
either tliat the menstrual function may liave beep suspended from some 
liidden morbid cause, one or tw(# months before the actual date of con- 
ception, or tliat there may have been some error in the calculation by 
whicli the period has been defermined. If, howevei*, the objection be 
admitted under these circumstances, it wou^d be only equally just to 
admit that in any given casx* tlie ordinary and so-called fixed period, 
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calculated from the cessation of menstruation, is based on a fallacy. 
The menstrual function may have accidentally ceased, or continued for 
several intervals after conception, and thus a corresponding change 
should be made in fixing the ordinary period of gestation. This view 
of the question implies that no reliance can be phiced on the date of 
the cessation of the menses as evidence of tlie actual duration of 
pregnancy, whether natural, premature, or protracted. Hicks met 
^witli a case in whi(di the pregnancy of a woman appeared to be pro- 
tracted to between twelve and thirteen months. There was every 
reason to believe that this woman had become pregnant during the 
absence of the menses, tlieir suspension having taken place some 
time before intercourse ; and this, no doubt, is the explanation of a 
large number of cases of alleged protracted g(!statioii. 

The cessation of the menstrual discharge must be either taken or 
rejected altogether as evidence : if taken, we have no right, in alleged 
protracted cases, to refer the suppression to disease, for the sake of 
shortejiing the period, when in ordinary cases we do not refer its con- 
tiniiance to disease, because this would tend to lengthen it ; if rejected, 
it would be in the highest degree unjust not to give to a claimant the 
beneficial presumption of his having heen born legitimate, when the 
cases adduced in evidence against his claim are actually based upon a 
precisely similar mode of calculation. 

It is ditticult to admit tlnit all the pndracte<l (.*ases recorded by 
diftei’ent observers have depended upon mistakes being made in the 
calculation of tluj period, since this calculation is based upon the same 
principles as those adopted in cases of ordinary ])regnaiicy. Hence, if 
there is a mistake in the one case, there would be in the other; if an 
error in tlie exc(*])ti()ii, there would he an error in tlierule. Hither the 
average term of ])regnaiK*y is wrongly calculated by most accoucheurs 
at the tliirty-eightli or fortieth week, or it is rightly calculated to (‘xtend 
occasionally to the forty -fourth or, admitting these protracted cases, to 
the fortij-sijctli week. But, even setting aside the obvious answer to 
an objection of this nature, some of the cases observed were iiistan(*es 
of impregnation from a single intercourse; and, making due allowance 
for the iiitcu’val for conception, the general inference would jiot be 
affected, and no fallacy would liave arisen in such cases of protraction 
from mistakes dependont on the cessation of menstruation. 

Some instructive papers on this subject were published by Keid 
(Lancet, 18513, ‘2, pp. 205 and 265). The conclusions at wliich Im 
arrived are decidedly adverse to the views of^Mui*pliy regarding tlio 
great duration of pregiuiiicy. He states that an accidental arrest of the 
menstrual discliarge may take place for three, four, or many successive 
periods, while impregnation may have occurred at any time during this 
suflpeflsion. Under these circumstances, a calculation based on the 
date of the suspension of the discharge would, of course, be erroneous; 
and “ the Jiumber of days whicli tfl^lapse after the last menstrual appear- 
ance is not, therefore^ any j)n)of of the real extent of gestation in 
otherwise doubtful cases.” lii one case which he reports, labour 
occurred 294 days after menstruation, but 278 days after intercourse ; 
ill a second, 287 <lays after inenstruatidii, but 27(5 days after inter- 
course ; in a third, 281 (Jays after menstruation, but 277 days after 
intercourse ; and in a fourth, 294 days after menstruation, but 279 only 
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from the earliest possible time of con:*eptioii (intercourse). It will bo 
jH'rceived that while the dates from intercourse varied slightly, those 
from menstruation varied eonsiderabh'. In a case repoi^ed by 
]\Iontgomery, the last menstruation was on October 18th. Impregna- 
tion (intercourse ?) tt>ok place on November lOtli, and [)arturitioii 
followed on August 17th. The interval between intercourse and 
parturition was thus 280 days, and between the last menstruation and 
parturition it was about three weeks more — namely, 808 days. 

Reid's conclusions, derived 1‘rom numerous facts and cases, represent 
the views of an ex])erienced observer on this much-disputed question. 
TJiey are — “ 1. The duration of pregnan(*y is not altogethei' a fixed 
])eriod : it varies somewhat in the human female, as it does in the 
lower orders of animals. 2. This deviation, however, is not to any 
great extent: the only rertuin data of calculation are those dependent 
on the known tinn^ of conveption (of intcrcoKrac /). 8. Tl»e iirercvie 

duration of the pregnant state, when calculated from this event, is 
about 275 days, or it may have a range of from 270 to 280 days. 
4. Tliere is no full or satisfactory evidence of gestation having been 
ju’olonged beyond 293 days. 5. Tlie Frencli Code, whicli allows 800 
days, may be regarded as liberal. 6. The nienstrual pt riod must 
geiierally servo as our guide in default i)f some exact knowledge : it is, 
how'ever, often fallacious, and is only a means of aj)[>n)ximatioii to the 
l)robahle time of parturition. 7. I’he fortieth week aftm* the last 
«]q)e}iranco of the riiens(.'.s is the most likely period, and the forty-iirst 
w'cek tlie next.'’ 

l)un(‘an (Kdin, Mo)ith, Jotir,, 1854, vol. 9, p. 280) draws the following 
conclusions regarding tlie duration of pregnancy ; — 1. That the interval 
between concepfiuii and parturition (the rtad diiralinn id pregnancy) 
lias not been exmtly ascertaimal in any case, 2. That th(^ average 
interval lietween insemination (intercourse) and i>arturition (commonly 
called the duration of })regnancy) is fr<»m 275 to 278 days. 8, That the 
average intervals between the end of menstruation and parturition have 
no standard lengtli, hut vaiy within ('ortain limits. 4. That while 
abs<»lute proof of the jirolongation of real pregnancy hevoiid its usiuil 
limits is still doticMent, there' is (*vidence to establisli tlici probability 
that it may be [irotracted beyond such limits to tlic extent of three or 
even four weeks. 

It will be 2 »erceived from tlie conclnsiojis drawn by lleid, that lie 
admits a variation of *28 days, /.c., from 270 days (tlie shortest 
l)eriod) to 293 days, ihe longest known to himself from a single 
intercourse. Tliere appears to he no valid reason why the' v.ariation 
should not be even gi’eater tlian that which is hero assigned, and why 
the duration of pregnancy might not extend occasionally to 29(5 and 
even to 801 days. It is merely a question of individual exponemfe. 
An accoucheur who admitted a variation cjf 28 days, and who had 
known gestation to be juutracted to^tlio 298nl day aftei* intercourse, 
would liesitate to pi’oiiounce a cliild illegitimate .merely liecause it had 
been born on the 29(ith or the 800th day after the jiossible access of 
the liushand. Duncan places his average from one set of cases at 275 
days, and from another set at ?!78 days ; but lie allows that gestation 
may be extended four weeks beyond the 4 ;e limits. Taking the 
shortest period and adding to it 28 days, this would make a possible 
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oxtension of gestation to 803 days, or forty-three weeks and two days. 

There is no doubt a limit to gestation, but it is hot 

in our f)OWer to fix it; hence we find obstetric writers of repute 
adopting i»eriods wlii(di have no point of agreement among themselves. 
Some stop sliort at 280 days ; others, like lleid, fix the maximnm yet 
known at 293 days. Mnrphy allows from his expei-ience at least 32 1 
days ; and Meigs considers tliat gestation may he continued to twelve 
months or 865 days (“ Ohstet. the Science and the Art,” 1849, p. 194). 
1’lie fact is, the term l)as md, yet been fixed even apin'oximately by 
medical science : hence, in ii disputed case, other circumstances must 
be looked to in ord(.‘r to lead a court of law to a safe decision. It 
is at present hoi)eless to reconcile the conflicting medical opinions 
which exist on the stibject of duration of pregnum-y in the human 
female. 'I'here is, indeed, only one point f)n which all modern 
observers agree, namely, that the period cannot l»e limited to a 
certain number of day.s, but tlnit it is liable to variation according to 
circumstances but little umhirstood. 

It lias been alrea<ly observed that the date of iijlercoiir.se does 
not fnrnisb us with the date of conception, and according to some 
antlioiities all evidence connected with the function of menstrua- 
tion is untrustworthy. In sjiitc of these objections, the menstrual 
])eriod must geiu'rally serve as a guide in default of more certain 
criteria. It is, however, a curious fact that the date of the cessation 
of th(‘ mcns(»s is taken by some jihysicians as a guide (in married life 
with constant intercoui*se), so long as gestation dot's not extend 
beyond 280 days; while, supposing it to I'Xteiid to 300 <lays, they will 
assume tliai some other cause than pregnancy must have led to an 
earlier suppression, and thus to au eri’or in the calculation. Tliere 
may he no more evidence of suppression from a morbid cause in the 
one case than in the other, and the period of 280 days may therefore 
he as much based on error as tlie period of 800 days, it is strange 
that writtjrs, who adopt this mode of making facts square with a fore- 
gone conclusion, do not perceive that they must, in fairness, either 
rej(‘ct altogether the evidence derived from the cessation of the 
menses, or admit it adversely to their own views, in cases in which tlie 
fa<*ts conne<’tfMi with the cessation have been as carefiilly observed and 
i-e(*orded l»y others as by themselves. 

Enge (“ Inang. Dissert.,” licijizig, 15)03) follows up the researches of 
von Win(*k(d, and has made use of the register c/ the lieip/ig ilatcr- 
nity for the seventeen years preceding tjio issqe of this thesis. In 
175,333 births there wore 821 children over 4 kilog. Ib.) in 

weight and over 50 cm. (lOJ in.) in length. The ratio of female to 
male infants was 100:110; 261 mothers had ci)rrcctly reekoned term 
froift tlTh first day of the last period, 61 fi'om the last coitus, and 81 
from both factors. In 40 of these accurately reekoned cjises the period 
lasted over 302 days, the nuixiiimiil being 321. Tlie average length of 
the children in these was 53*5 cm. (20 in.). 

Such is a fair presentation of the arguments as based upon the 
opinions of those who were best qualified to judge. We may now give 
some reported cases and evidence which js strong enough in medical 
practice, and, 'promded ihqt other evidence is satis/actor//, one would 
think should be strong enough in law ; but in liohinsoji v. liohinson and 
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Asplin (a case comnmiiicated to Dr. Stevenson) the judge refused to 
accept cases recorded in journals, etc., as evidence. It is true, on the 
one liand, that tlie woman's statements in such (journal) case* are not 
sworn ; l>ut, on the other hand, the}' are usually given without any 
cause or motive for mala Juhs. 

In works on inidwiforv will bo found authoutio reports of cases in whidi 
gestation continued to the forty-first, forty-second, forty-tlilrd, and even to tlio 
forty-fourth week. Murphy regards aoi days, or forty-t hrco wotdis, as tlio average 
limit of gestation (“Obstet. Rep.,” ]>. d). Loo met with a caso in which ho lia^ 
no d(jul>t that tlie ju'egnanoy lasted 28d (lays : the labour did not take place until 
forty-one weeks after the departure of (he husband of the lady for the West Indies. 
(J/n/. (jiiz., voL is I, p. 017). William Hunter met wdth two instances in which 
gestation was protracted until the forty-sec*ond week. Montgomeiy met with a 
case ill wliich delivery did not ensue until between the forty-second and forty- 
fourth weeks {Mtif. vol. H), p. (Mb). ]\[eiTiman published a Table on the 

subjret of protracted gestation, on which the most ox}>erien(’od aci'oiic hours have 
been in tlie habit, of relying. Of 114 pregnancies, (‘ahailated by him from the last 
day at whiidi the wonuni immstruated, and in which the children appeared to bi3 
mature, the following were the periods:— 

In tlie oTth week . . . . ,‘l .In the list week . . . .22 

I)?^th 13 ,, 42nd . . . .15 

mh 14 „ 43rd 10 

,, lOrh 33 ,, 44th 4 

In another wcll-iuarke«l case, birth occurred forty-four weeks precisely after tho 
cessiition of the mouses. 

Fr<»in these results Mcrriman considered that in tlm greater number of wainien 
gestation is coin}il< ted in the fortieth week from the cessation of the menses, and 
next to this peri<Kl in the forty-first. In the evidence gisaai by him before tho 
House of liords in 1825, the case of longest ])rotracliou on whitdi ho was able to rely 
>\ as tiiat of a married woman, who w^as in the habit of calculating from tho last day 
on which her monthly period censed. The lady was delivered 3(Ut days, or forty- 
four weeks and one chiy, from tie* time at which she supjuKsed that she had 
c«.»nceiveil. In another case the ])criod wais 303 days, or forty-three weeks and two 
days fiom the trrmiiiatimi of the last nwmthly jieriud. 

A healthy \v(>inau, let. .'{(I, had borne three chihlrm, tlio youngest being four years 
old. 8he had iiif'ustiuated regularly up to the third week in June; the mensi.‘s 
then st<.»p]*e<l witliout any apparent eause. Her didiverv took place 323 days after 
their last appeal ance. Allowing that iiiipr(?gnation occurred at the iiitiu’irienstrual 
)>eriod, this would make the ge.statiou 300 days : or assuming tliat im])regnation 
did not uc<'ur until twenty-eight days from the date (d the last luenstruaiion, this 
w-ould make the ]>c‘riod 205 days, < r forty- tw o weeks and one day. Murphy 
furnished some facts in r^dbreiico to this subject. Out of 182 cases, in which 
special inquiries wf?re made of tlie wonieii, llm deliveries took jdaee from the (Iat<3 
of tJie last a]q)ear:inec* of tlie nuMises at the following p(*riods in weeks. The details 
are given in his “ Rep. of tlie Obstet. rraetice of Univ. (5)11. Uosp. for 1844 ” : — 


In the 

week . 

. 5 

In the 40th we(;k . 

. 25 

., ,‘Ulh 

,, . . * . 

4; 3 

It 4 1 st , , . 

. 32 


, , , . • 

a 

>1 42nd ,, 

. 25 

., .‘mh 

, , 

. 11 

,, 43rd ,, 

. 19 

.. .‘}.Sth 

. , • • 

. 12 

,> 44 th „ 

. 9 


,, (9 months) . 

. 24 

,, 45tli * . 

. * .^11 


The most ju’otiacted of the ca.sos in his Table was No. 182, whore the period of 
gestation was 3211 days, or, deducting twei^ty-eight days (tho ascertained moiistrual 
interval), 301 days, or forty-three weeks — three weeks beyond tho usual period. 
Out of tliirty cases of single or w'ell-defined coitus collected by Ahlfeld, g(3station 
vaiif d from 23.3 days to one case of (^13 day.s (Amtr, Jonr, MnL aSV., October, 1870, 
p. ofiO). 

The following is fiom the U. M, J., September 14th, 1899, p. 598, reported by 
Di\ F. ib IIiJuij)hioys : — 

*‘Mr.s. F., multipara, returned from the seaside to her husband on September 
21. st. She had had severe flooding while away. In the first wecjk of October she 
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monsintatcd, the flow being vor)' Rmall in amount. From the end of this week, 
that is, from October Gth to August IGth, wlmn tho child was born, is 314 days. 
About tho middle of Juno genuiuo labour pains appear to have come on, and, after 
continuiilfe for some considerablo period, to have passed away. At the birth (head 
presentation, fourth position) there were no perceptible labour pains; tho nieni- 
branos had ruptured before my aiTival. Tho head was fixed at tho brim, and had 
to bo delivered witli forceps. Tho forehead was completely inouldod away, the 
cliild dying a few days lat(a* from meningitis. Tin's was the second male child the 
mother had lost similarly; all tlio female chihlreii had survived. Tho mother 
is cxh’emoly rickety, and no doubt tho pelvis had suffered along with the other 
nones.” 

This is fimri the //. M, Docemhor 27th, 1902, p. 1950, reported by Dr. James 
(diver. It is intenisting in tliat disease did not shorten gestation. 

“ Afrs. ])., aged .30, consulted mo on February 19th, 1902, on account of general 
abdominal discomfort. She then stated that she had missed being unwell in 
January, and that tho I)oceni])er ]»<irio<l, which occurred about tho correct date 
(2()th) was less pi'olong<d (continuing for two days only) and more scanty than 
usual. She was anxious to know whether she was pregnant, and if so, whether 
she should reckon from l)t‘cember 20th or whether slio niiglit have conceived before 
tho De(*(nuher menstruation. 

“ 1 found the liypogastrium ocenj^ied centrally hy a swelling which extended 
fnun file pelvivS to thieo inches above tho ]>ul)os. I drew off tho urine by catheter, 
hut this did not cause any alterafioii in the hypogastric swelling. The cervix was 
soflisli, and Iho liypogastric swelling was the enlarged uterus with a fibroid of 
about the size of a. sin a, 1 1 tangerine orange in its right half. Tho breasts wore in 
appeara nce c.lniracteristic of pi'ognamn'. 

“After taking the fibroid into consideration T informed her she was about two 
months advanced in pregnancy, and that tho confinoiuent would in tho ordinary 
course tak(^ ]>lace about Sopteiubor 24th. Towards tho end of April tho movements 
wore first felt. 

‘‘I have just learned that this patient was confined on October 21st — that is, 
on th(i 3()5t]i day after tho cessation of tho last iiioustruation. Tho child, a female, 
is living. 

“ In this case there can be no doubt about tho facts, as they wore recorded by 
me as early as l<"ebriiary 19th.” 

The following case, reported by Dr. John riiillips, of Soutlisea, in 
the Lancet^ January 13tli, 1000, p. 91, suffers from the criticism that 
iiiiore than one act jnay liave been performed. 

My patient was a priniipara ami unmarried, Intoroourso was declared to have 
taken ])la(‘e on one occasion only — Sej»temhcr 6th, 1898— tho giiTs age at that time 
being only sixteen years and four months. Her menstrual periods had occurred at 
regular intervals and they usually lasted about a week. Her last period had 
-oceurred in August, 1898, and had entirely ceased by tho 24th of that month, this 
being the first day on wliicli she considei-ed herself “ w’oll,” and it w\‘is from this 
date that 1 calculated the probable duration of pregnancy. In consequence of her 
missing her next two i)ori()ds in September and October her aunt, wuth whom she 
lived, took her on October 24th to a medical imin in fiOndon, to whom tho girl 
eonfessed, when questioned, that she had bad«iiitev(*oifi’se, and ho ex})rossed the 
opinion that she was most pro])ably pregnant. This proved to bo the case, and in 
April of the j>resent year sho came under my observation, and 1 was asked to attend 
her in her confinement, which I calculated would take place somewhere about 
Majf 29t.h, this being the Tisiial average period of 278 days from the cessation of her 
last menstrual period (August 24th, 1898), from which t reckoned. Instead, 
however, of the conlinement occurring at iho expected time sho not only went 
through the whole of June w’ithout a sSuglo pain, but labour did not set in until 
July 13th, on wliicli date pains began at 6 p.m. — 323 dinjs after the eessatioti of 
her last ptriod and 310 daijs after the date o/^cuitns, tlio child being born on the 
following day at 4.30 p.m. 'rhoro is not tlio slightest doubt that no menstrual 
period occurred subsequently to tliat in August, as in addition to the girl’s own 
statement lieu* aunt, who alwaiys looked after her linen and who consequently 
alwaij's knew when lior niece ^w-as unwell, declavos that there “ was not a stain” 
.subsequently to tho August period. During the entire pregnancy the girl had 
M.j. — VOL. ir. 5 
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excellent health and there were no pains of any description prior to the onset of 
labour, which was perfectly normal and the proseiibition tho usual cephalic one. 
Unfortunately at the time" I had no opportunity of liavin*^: the child fa foinale) 
weighed as it was sent away to he mii'sod almost immediately after its birtn (within 
throe hours) » but although well proportioned and of good size it did not scorn at all 
unusually large. 

Hedrioh mentions tlie case of a woman wdumi lie attended in her 
first labour, who was delivered on tlie 309th day after intercourse 
(Amer. Jour. MnL Sc., July, 1845). J3eek reports a ease in whieli^ 
gestation was alleged to liave been protraeted 313 days, or forty-four 
weeks and five days; and Miirjiliy describes two eases which fell under 
his own observation, in one of which gestation was carried to 314, and 
ill the other to 324 <lays (“ Obstet. Hep.,” 1844). He subsecpiently 
met with a third case, in which, making due allowance for all tlie usual 
sources of error in the calculation, gestation occupied a period of 323 
days. Power reported in his work on “Human Pregnancy,” a case in 
wliich gestation is said to havt) extended to 325 days. 

The wife of a labourer who went to America on ^fay dtli, lS(vl, was confined on 
March 24th, 18fio — i.e., 322 days after the departure of her hiLsband. The woman 
had already borne finir or live children » and her cliaracter w:i.s uniformly good. 
The infant was maturo and well-formed, the mother a fragile, delicate ])erson, and 
was suckling a child when h*'r husband left her. Was ihi.s the child of the husband 'f 
On being informed of the facts, the man said ho was willing to give his wife tho 
benefit of any roasonahlo doubt, hut otherwise he would not return homo, or 
acknowledge the child as his. As this case did not exeluile a possible act of 
adultery, the opinion given wasadvei'se to the claim of legitimacy. When tlio cases 
involve such unusiiallj’ long periods of gestation, we must look with great suspicion 
(ill all tho alleged facts. We must take nothing for granted. It is far more 
probable that tin’s woman had had intercourse with .some man about Juno 20th, 1804, 
than that this child w-as begotten by the Imshand in tho month of ISfay previously. 
According to the ob.servatioiis of ^furphy and othei-s the time is not impos.sil.de, but 
unless th(? facts absolutely exclude subsoqueni intercourse, tho ca.se pn)ves nothing 
as to protnictcd gestiition, A henllhy woman, let. 3fi, stator! that she expected her 
confinement to take ]dace in September, ISotJ, The menses api)eared for the last 
time in Decemher, l8oo, and she quickened in tho beginning of April, 1850. About 
the middle of Septeinl>er (/.c., on the 2S.3rd day, dating from tho last menstruation), 
(-hattaway was summoned to attend her. and lie found her lahonring under severe 
false pains; there was als^o a dischavgoof miicus tinged witli blood. Tho case went 
on until November ]i)th, l<S5h, wheit tlie patient was delivered of a foinale child of 
the average size. It would thu.s appear, according to tho oidi nary mode of calcula- 
tion, that, deducting twenty-eight days from tho last appr-arance of the meiLses. 
gestation was protracted in tliis instance to 330 days, or fort y-.scrven wf-eks and one 
day. Carey has reported [Lourd, 1873, I. p. 25t3) the case of a primipara, mt. 32, 
w'liose gestation extended, as he believed, to 350 days. Tliis was, however, a 
matter of inference from c’reumstaTice.s which miglit admit of another interpretation. 
In addition to the.^e, Schuster (Maschka, “Leg. Mod.,” vol. 3, p. 258) mmitions the 
casr* of his own wife, who went 32o day.s from end of inenstrnatioii. 

In the Liihiiiij 2, 1004, p. 1370, a cai::o of 324 days’ duration is recorded. 

Tliese ortsoR, assuming tlie facts to luive bf?en correctly observed 
and reported, meet the objections taken to tlie merlical evidence" in ^he 
Gardner Peerage case. All women may not liavo such unusually 
])rot.racied piegriancies — indeed, it well ascertained that no two 
women are alike in tlii.s respect, and that two snece.ssive pregnancies in 
the same woman are rarely alike in duration. T’hen, again, some 
medical men may not have met witli protracted cases; but the fact 
being clearly ascertained, must be accepted, unless we doubt the 
credibility of reporters, well fpmlified to observe and having no con- 
ceivable motive to misrepresent the medical facts wliicli came before 
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them. The advocates of a fixed and limitablo period differ from each 
other by a space of at least ten or twelve days, and each must eitlier 
take liis^own experience for the final decision of this question, or it 
must be allowed that men of equal powers of observati»>u and experience 
with tliemselves have met with cases which have gone beyond their 
own fluctuating limits. 

The question of how long a \vonian may carry an extra-uterine 
gestation tliat lias mummified or become a lithopiedion has no pi actical 
bearing on our present subject, with just the possible exception that an 
extra- .and an intra-utorine pregnancy occasionally have been known to 
occur simultaneously. The former might start a period of pregnancy, 
and the latter kecjp it u]) so as to apparently prolong gestation. 

Analogy with other mammalia is admittedly a dangerous 
argument, but there is this to be said about the following Table, tliat 
the actual facts tliemselves in regard to coitus are beyond suspicion. 
A great variation in duration of gestation in the particular animals is 
therefore <.*onelusiv(i1y demonstrated. 


All ill! id. 

Averas;'' [’I'vi'id. 

Day 

s boUvoeii KxtifiiiO!?. 

Porccutaj^o. 

1 lorscs 

tiur} 


129 

40 

Cows 

285 


81 

28 

Slie«'p 

1 58 


11 

7 

lulllbits 

MO 


8 

20 


If w(^ take tlic^ average of women as 280 days and allow them 80 
days between extremes, tliis would mean 240 to 320 days as the limits 
calculated on the above Table. 
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SUB-SECTION D.— DELIVERY. 

Delivery is a subject ^vhicli nmcli more frequently requires medico- 
legal intervention than j>regiiancy. In undertalving tlie investiga- 
tion, Ave ought, if possible, to ascertain, either fi*oni the woman lierself, 
or from tliose around her, wlietljer there was reason to suspect that she 
had been pregnant. It we can aeqtiire any kmuvledgo on this point, it 
will materially facilitate tlic inquiry ; but this is not always possible. 
In the cases in which the law’ asks for proof's of (hdivery it often 
happens that pregnancy has been so concealed that few’ who saw the 
w’oman suspected her condition ; then again, as the admission of her 
delivery may be tlio strongest proof of her criminality, she may perhaps 
resolutely deny it; a medical practitioner has no right to extort this 
admission from her. From this it wdll be seen that a medical witness 
must often be ])rej)arod to prove the fact of delivery, against a WH)mau 
wdio is criminally charged. 

The uterus of a woman tl)at has become pregnant can only be 
emptied in one of two ways, eitlnn* naturally or artificially. The 
former constitutes delivery which may ho premature or at full term, 
the latter constitutes what the law’ defines as abortion [in medicine 
it is convenient for purposes of description to clistiiiguish between 
an abortion in the fir&t three montlis, a miscarriage in the second 
three montlis, and a premature delivery in the third three months ; 
the law’ makes no such distinction], and not only so, but makes it a 
criminal act, no matter by wliom nor by wdiat means, nor for what 
purpose efiected (vide sub-section ^'Abortion 

Cases not infrequently arise both in civil and criminal law in wdiich 
this question of delivery, recent or remote, natural or artificial, becomes 
the nll-iinportant question to be decided by tlie medical jurist. We 
shall consider it in the following order : — 

Legal reasons for demanding proof of delivery. 

Signs of recent delivery in the living, 

,, ,, I t ff dead. 

,, remote ,, ,, living. 

>. ,, dead. 


Lkg.al Kkasons roR nioxANDiNfr Proof of Dmiuvery. 

Tliese may be enumerated as follow’s : — 

(a) The question may aij^se in legitimacy or SUppOSititiouS 
children (ride sul>-section F.). 

(h) In abortion or infanticide (vide sub-sections H. and J.). 

(c) In libel actions or actions for defamation of character. 

These cases as a group do not belong to^'medical jurisprudence, and 
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are therefore not furtlier considered, except the following illustrative 
case : 

In Ki^snn v. Plnyf<tir, befoi'o Mr. Justice Hawkins in March, 1S96, Dr. Playfair 
judged that soinething roinovod from the uterus of Mrs. Kitsoii was the product of 
concoptioii. 

Ill a correspoiidonco on the subject Dr. Playfair informed Mrs. Kitson of the 
opinion ho had formed, and intiniaUwl to her that ho could only keep intact the seal 
of professional secrecy on condition that sh(5 left London and broke off social inter- 
^urse with his iiiimodiiito family circle, or that shc3 could show that she had seen 
her husband witliin a jauiod which would remove the grounds of the charge of 
iiuchastity. From lir.st to last, though she had to face as terrible a situation as it 
is possible to imagine a wife and mother to be placed in, Mrs. Kitsoii persisted in 
her innocence. Dr. Playfair not finding his suggested terms of compromise 
accepted, informed his wife and also Mrs. Kitson’s brolhor-iri-law of the facts and 
the deduction ho had drawn from them. This was the slander complained of and 
on which issue was joined in the High Court. 

No plea of justification was put on the record, and consequently the presiding 
judge would not allow charges a.spersing Mrs. Xitson’s character to be made in 
court. 

(rf) For purposes of rebutting extortion or avoiding an attempted 

compulsory marriage. 

(r) In concealment of Birth. 

In all of these tluj (‘stiiblishnient of the Jart of delivery may 
become of tlie vm'y liighest degree of importance for the purposes of 
justice, as is duly noted in tlie respective sub-sectiojis, but it is only 
in tlui last case that tlie criminal law has a special clause referring to 
delivery }>^^r ae. 

Concealment of Birth. — 2 1 & 25 Viet. c. 100, s. 60, runs as 
follows : — 

If any ivoman shall be ilelircrcd of a ehibf every person who shall 
by any secret disposition of the dead body of the said child, whether 
such child died before, at, or after its birth, endeavour to eoneeal the 
birth thereof, shall be guilty of a misdemeanour, and' being eonvirted 
thereof, shall be liable, at the discretion of the court, to be imprisoned 
for any term md eareeding two years, with or without hard labour; 
provided that, if any j^erson tried for the murder of any child shall 
be acfinitted thereof, it shall be latrfnl for the jury by whose verdict 
such person shall he acquitted to find, in case it shall so appear in 
cridenee, that the child had recently been born, and that such person 
did, by some secret dispositio}f of the dead body of such child, endeavour 
to conceal the birth thereof, and thereupon the»court may such 

sentence as if such person had been conducted upon lut indictment for 
the concealment of the birth. 

This concealment of birth is an offence of which women charged 
witdi rfiild-murder luive been hitherto commonly convicted in England. 
There is great reluctance in English juries to convict women, under 
such circumstances, of the capitaj offence of murder, and consequently 
they very frequently take advantage of the proviso to the effect that 
any person tried for the murder of an^ child, and acquitted thereof, 
may be found guilty of concealment of birth, if it shall appear in 
evidence that the child had recently boeif born, and that such person 
did by some secret disposition of the dead body endeavour to conceal 
tlie birth. 
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The iiiedicnl evidence on trials for this misdemeanour is exclusively 
derived from an examination of the mother; and thus, much will 
depend upon tlie time at which this is made (vide infra), Wit^i respect 
to the child, its body need not even be produced, provided there be 
satisfaetory evidence of its death : the body may have been serectly 
buried or burnt, and in the latter case it may be necessary to examine 
the ashes (see vol. 1, p. 226). 

According to the statute the child must be dead — the concealment 
of the birth of a living child not being in England any offence, unles# 
it should happen to die before its birth was made known. In the case 
of 11. v. lt\)odman (Kingston Lent Ass., 3845), the woman w^as 
acquitted because the child was living when concealed. Chitty says, 
that in order to constitute the offence, the child must have advanced 
to the end of the seventh month (“ Med. Jiir.,” p. 412) ; but it is to be 
presumed that the C(»ncealment of the birtli of a dead child at the 
sixth or seventh month would bo as much an infringement of the 
statute as if it w ere more advanced. The concealment of the aborted, 
but undeveloped, ovum or embryo — of a monster, i.e. a child without 
human shape, a mole or other morbid growth — would not i)robably be 
considered a contravention of the statute. There has been no judicial 
decision on this })oint. Lane communicated (Med. Times, August, 
1845) a case in which a cliarge of concealed birth w*as dismissed by 
the magistrates, be(*ause the concealment referred to a child born at 
the eiglith month, in its membranes. The woman stated that she did 
not consider it to be a cliild. If this decision be correct, the main 
object of the statute? (i.e. to prevent secret delivery, so often leading to 
murder) may be effectually evaded. The case, being entirely new% 
should liave been sent for trial, and the decision left to tlic? proper 
interpreters of tlie law: a magisterial decision can furnish no sufficient 
precedent on a question of lliis kind. This woman must have been 
delivered of a child, fmtns or embryo, or of course there would have 
been no pretence for the charge. That a cliild may be thus born and 
removed frimj the membranes alive is a fact established by experience. 
Brunton reported a case iii wliich the entire ovum was expelled at the 
seventh nioiitb of gestation, and the child was rescued alive, although 
born fifteen niinutes before l)eing taken out of the meinbraiies (Med. 
Times and Gaz., 1871, 1, p. 412). In anotlier case of sudden delivery, 
the cliild ill its membranes willi the idacenta, was discliarged into a 
bucket. It was nut rescued in time to save life (Amer. Jonr., April, 
1870, j). 480). 

A singular case ot alleg(fd concealment of birtli was tried at the 
Suffolk Lent Assizes, 18»58. 

A mariiod wc^inaii was charged witli having coiicoaled tlio birth of her iiifuiit. 
It appeared that her luisbaiul ami the neighbours 8U])posed slio was pregnant. 4 Rcr 
the repoilod birth of the cliild, it was alleged that it had died, and preparations 
were accordingly niado for tin? burial. I'he coiliii was examined, and was found to 
contain not the body of a child, but the figule of a doll. The j ndge dii'ceted the grand 
jury that before tluiy could find a bill, cliai ging the j'risoner with the guilt of oonccal- 
inent, they must Vie satished (hut ojjthis there W’as no evidem^e on the depositions) 
that the woman ha<l really b<X‘u delivered td' a r/tM. Tlie case foil through. 

The prisoner luul been nftirried for a number of years, and her 
conduct could only be accounted for on the supposition that she had 
endeavoured to impose upon her husband and her neighbours. 
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It will be perceived that it is not material liere, as it is in a case 
of alle{j[ 0 (l infanticide, to prove when tlie child died — whether before, 
during, ^jr after its birth; and thus those subtleties and technicalities 
which are met with in cases of child-murder are avoided. 

In regard to proof of concealment and wliat constitutes it these 
are essentiall}^ legal points : various interpretations have been put 
upon the terms ‘‘concealment*’ or “secret disposition** of the body. 
*rhis part of the evidence does not affect a medical witness, unless he 
^limself has found the dead body or was present when it was found. 
It will rest with the judge to determine wliether the body has been so 
disj>osed of as to constitute legally a misdemeanour (it. v. Clarke^ 
Chelmsford Sum. Ass., 1864). A medical practitioner may prove that 
the female had made application to liim on the subject of her 
pregnancy and delivery. TJm law is especially lenient under such 
circumstances. A very strict interpretation appears to be i)ut upon 
this term concealment. There must be a “secret disposition** of 
the dead body. In a case tried before the Kecorder of London (if. 
V. Honcycomhe^ C. C. C., August, 1871), a woman indicted under the 
statute, was acquitted, because the evidence showed that the body of 
the infant was found on a rising ground in a field which was visible 
from a public liighway. This was ludd not to be concealment. In 
another case, a girl wlio was far advanced in pregnancy, went into a 
recess by the side of the road, and was there delivered. The body of a 
child was afterwards found tliere by a boy who was passing. This case was 
reserv(^d as to wlicllier this was such a secret disposition of the body as 
to constitute the legal offence of concealment of birth. Questions con- 
nected with concealment of birth do not fall under the jurisdiction of 
a coroner: the medical evidence is therefore required by a magistrate. 

In a case under the Scotch statute in nderence to the concealment 
of pregnancy, this question arose, viz. — “ Whether the charge was 
excluded if the woman, an unmarried female, proved that she had 
intimated that she was with child to the father, but denied the preg- 
nancy to every one else*? That the object of tlie statute was defeated 
in such a case, and yet that the main fact on which the statutory 
offence is founded, was ))roved, could not be doubted. Concealment, 
and not calling and making use of assistance in the birth, constitute 
the offence. The Court of Judiciary was nearly equally divided. The 
majority went on the bare terms of the statute : the minority held 
that concealment was liere a general term to djcnote the denial to all 
near and around the woman, and from whom assistance might be 
obtained, and was coupled with not calWng for "assistance in the birth. 
As a lettt'r written to Australia, if the father liad gone there, could not 
be taken to exclude the statutory offence, and as the woman concealed 
bet* i)tegmiiicy, and bad obtained no assistance in the birth, an expres- 
sion wdiicli show's wdiat the character of the concealment referred to is, 
the communication of the fact offpregiiaiicy to the father of an illegiti- 
mate child (often more anxious to get rid of the child than the mother) 
really could not lead to its preservati^m, and left the concealment to 
which the statute referred equally complete. But the point was not 
actually decided, as it w'us thought that tlie terms of the special verdict 
did not raise the question, but, by an accidental form of expression, 
excluded it.** 
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It is not usual to find a luarried woman charged with this offence, 
but a man and liis wife were convicted of concealing the birth of a child 
{li. Y. Curtis and wife, liincoln Lent Ass., 1872). The wontan was 
delivered of a still-born child early in the morning, and the husband 
buried the body in his garden, wliere it was afU'rwards found. Before 
the birth of the child the woman denied that she was pregnant, and 
after her delivery declared tliut she had not been aware of her preg- 
nancy. The dilliculty in the case was that no reasonable motive could 
be assigned for a husband and wife concealing the body of a dead chihL 

SiCiNs OF Bfcfnt Delivkiiy jn the Livjng. 

These may be divided into the general and the local, and the tw'o 
factors which entirely govern them arc ( 1 ) the time that has elapsed 
since delivery ; {'1) the stage of grow th and development which the 
expelled contents of the uterus had readied. 

Wc may enumerate those that can possibly occur with a few 
comments on them individually, and then sum ii[) the evidence iu 
general terms. 

1. Languid Look with Pulse and Temperature Slightly 
Increased. — The.se are common in most slight illnesses, and are 
found witli menstruation often enough. Tiny disappear normally 
after two or three days from delivery. 

2 . Peculiar Odour, — Easily recognisable in the lying-in room of 
the poorer classes, and on turning down the bed clothes, in any woman. 
It is cljietlv due to the vaginal discharge ; it is perceived in many cases 
of menstruation owniing tlio same cause. Disai»pears in a week or ten 
days with the discharge. 

3. Breast Changes. — Hiese are full wnth a knotty feeling, and 
milk may be exjn evssed ; th(?y arc nsunlly tender, and the areohe are 
darkened. This condition of the breasts is strong evidence, and lasts 
much longer than the other points. The pigmentation rarely entirely 
disappears, and lienee is of some little value in estimating remote 
delivery. The drying up of the milk is extremely variable iu its 
occurrence, and occasionally none appears at all, so that from the? 
presence of milk it is impossible to make any definite deductions as to 
when delivery took place. For milk in virgins’ breasts [n 30. 

4. Abdomen Flaccid. — Only corroborative of other details, 
abdomens are flaccid from Iniinli cds of causes. 

5. Lineae Albic^^tes Easily Seen. — Those, whetlKu* recent or 
old, are siinplj' evidence 01 previous prolonged distension of the 
abdominal walls — I might even say of the skin, for they are often 
enougli seen in either sex when subcutaneous fat has been or is 
excessive ; the}' are no proof that j>regnancy was the cause f)f this 
distension, but, failing other possible causes (now or in ilie past), they 
arc suggestive of past pregnancy. % 

6 . Uterus Enlarged and Easily Felt,— This, again, may have 
been caused by pregnane}’, and may be .suggestive, but the other 
causes are very numerous, as is well known in gymecology. 

7- Perineum Lax and perhaps Torn.— If the fonrcliette be 

still intact, one may swear that the woman luys not had a full-time child, 
and probably not one that w as capable of living : if it is ruptured, 
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one may swear that some large object has passed, or some accident 
happened to the vulva. A similar line of reasoning, though not quite 
so rigidly applied, may be used of the pei imuim — i.e. the perineum 
does not rupture in parturition so easily as does the fourchette : the 
greater tJje tear tlie more inobably due to a full-time child ; per 
contra^ an intact perineum is no proof against a full-time child. The 
age of the tear in eitlier case may be of value in fixing the date of 
delivery. 

8. Vagina Lax and possibly Lacerated. — Tliis condition, if 
well marked, is valuable corroborative evidence, but (at any rate in multi- 
part;) tlie natural condition is too variable for definite conclusions. 

9. Os Uteri Flabby, Patulous, and perhaps Torn. — This 

condition is strong evidence, foj* it is never found in a nulliparous 
uterus, except in llie rare cases in which a i)olypus has forced 
open the uterus. This laxity, and the state of any hiceratioiis of tlie 
cervix, are valuable indications as to the time of delivery. Blood 
oozing from the cervix is not a sign of much value, unless there is 
clear evideiici; that tlie woman has not suffered from a vaginal 
discharge. Bndoeervicitis is a frequent cause of such oozing. 

10. The Lochia. — These constitute very strong evidence in the 
very early stages (first three to four days). They usually cease to be 
bloody about tlie thii’d day, ami after then so much resemble other 
vaginal discliarges as to be of little value as indication of deliveiy. 

As a geiKTal criticism on the above, it must be observed that no 
one of iliem alone is absolutely conclusive, but tlie law of multiple 
evidence (vol. 1, p. 102) comes here also to our assistance, and the 
presence of many of them in combination gives very strong proof. 
They will also he indistinct in })ro])ortiou to the iminaturit}'^ of the 
ovum, and in a case of delivery within two or evoji three months of 
coiieei)tioii, lliere is very little chance indeed — none of legal value — of 
distinguisliiiig a miscarriage from menstruation, at any rate after 
twenty-four hours liave passed, unless indeed the ovum, fadus, or any 
of its membranes he fi»und, then the presumption of abortion will be 
strongly supported : but women who designedly conceal their condition 
will commojdy take effectual means to prevent the examiner from 
obtaining evidence of this kind. For the size of ova and fcctuses of 
various ages vide vol. 1, pp. 179 et seq. 

If any delay has taken place, even the aml)iguona signs which have 
been mentioned will speedily disap})ear; so tliyt after a period, which 
is short in pri)portion to the earliness after concei)tion of the expulsion, 
no traces whatever will be discovonMi. Montgomery met with a case 
in which abortion look place, with a considerable loss of blood, at 
the close of tlie second month. Twoiity-four lioiirs afterwards, the 
iTibufli and neck of tlie uterus were almost completely restored to their 
natural state. The vaginal and external parts wen; hardly, if at all, 
dilated, and very little relaxed ; breasts exhibited imi)erfeotly the 
appearances wliich a(;company prognancy, the ordinary sympathetic 
symptoms of which had been almost t«itirely absent (“ Cyc. Pr, Med.’’ 
504; also Devergie, vol. 1, p. 683). In siicli a case as this — and for 
sucli cases a medical jurist must be prepared — scarcely a presiiniptii)h 
could have been entertryned of the fact of delivery. After twenty- 
four or thirty- six hours, in the greater nuinber of these early cases, 
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we iiiay expect to find, from a personal examination of the woman, no 
proofs whatever of abortion. 

In the later stages ot pregnancy, the sum total of a combination of 
the signs is usually more conclusive, and the signs last longer, l)ut even 
here “ delay is dangez’ons.” 

In some strong and vigorous women the bod}’ resumes its natural 
state within a few days, and the truces of i)arturition may have wholly 
disappeared, or liave become so ambiguous as to furnisli no satisfactory 
evidence. In others, again, proofs of delivery will he obtainable for a* 
fortnight or three weeks afterwards, fn most cases, however, it is 
diflicult, if not impossible, to say, after the lapse of viifht or ten days, 
that delivery has certainly taken jdace, the signs having commonly by 
that time disappeared. In all cases the earlier the period at which an 
examination is made, the more satisfactory will be the evidence 
obtained. Montgomery once examined a woman, Jive days after 
delivery at the full time, and liewas particularly struck with the degree 
to which the parts had been restored to tlieir ordinary condition, 
especially the mouth and neck of the uterus, which liardly differed 
from their natural and uniinpregnated form (“ Cyc. IV. Med.,’’ loc. citj. 
This inquiry becomes of considerable importance in a case of alleged 
child-murder. When the body of a cliild is not found until after two 
or three weeks from the time ot its birth, and the suspected w’oman 
denies that she has bi?en delivered of a child, she wdll probably not 
deny lier i)regnancy, but may assert that she lias had an abortion" at an 
early period (see a case in Casper’s Vicrteljahrsschr., October, 1803, 
p. 275). Ill cases of abortion at an early period tlie placenta is not 
always discharged at the time (Med. limes and Gaz., 1859, 1, p. 278). 
A microscopical examination of the discharges might reveal structures 
of the placenta or chorion. 

One cannot dismiss the subject witliout a w^ariiing to medical men 
to refrain from offering an opinion based only on general synq^toms; a 
^voman wdio wdshes to keep her conlinement secret will make the most 
extraordinary efforts to maintain her usual habits, and even w’itliout 
this inducement, the lower classes will often resume their occuiiations 
almost immediately. 

The editor lias known a woman to ]>e found Inisy scrubbing' the doorstep at 
9 n.m., who had in^-tniiuontal (forceps) dedi very effucted about the previous mid- 
night. Tidy (“For. Mod.,” p. ]2.S) saw a country woman doing heavy lield-work 
the day after tlie birtli of her ninth child, and quotes the following exlraordiimrA' 
case : — • 

Med. and Sunj. neporhn, Phibaielpliia, Juno iSth, 1868.— (Dr. II. I), Ballard.) 
-^Girl, act. IS, d(.*livered of a child, during the niglit. The delivery caused so littlo 
disturbance as not even to excite the sus])icion of any member of the family. The 
girl came down to breakfast ?is though nothing had liappened, walked to the school 
whc*Te she taught, a distance of half a mile, and when her duties were over, rotui^ed 
in the oveijing. The next day she walked twelve miles, and was married on th(? 
fifth day after her confijicmoiit. 

We have iiicide^itally ineiitioned'ahove tlmt parts of, or a W’hole, 
ff^tus may be found wdiicli inec^iitestalily pi’ove*that some w’oman has 
given them birth. The .same may be said of tlie so-called vesicular 
mole or vesicular degeneration of the cliorion, which is comidete proof 
ol conception, for it arises in no other wmy. ^ When, however, nothing 
but a muss resembling a blood-clot is found, Ibis must not be assumed 
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to be a product of conception without a thorough microscopic examina- 
tion to show placental structure, for it is undeniable that clots may be 
extruded in simple menstruation. The reader is referred to w'orks on 
obstetrics for the microscopical appeai ances of j)Iacenta. Suffice it to 
say here that distinct cells must be found differing from the white and 
red cells of the blood. 

Signs of Recent Deliveiiy in the Dead. 

Here again it is possible that all the local signs above enumerated 
may be present, though the general ones will have disoi)peared ; the 
local ones will, too, more easily be detected, for the breasts may be 
cut open to look for milk, and may be examined under the microscope 
to show j)hysiological activity. We may then enumerate the above ten 
signs and proceed. 

11. The Excised Uterus. — This will show now more distinctly 
the laceration and bruising of the cervix. As regards its size this, of 
course, will vary with the period of gestation ; it will be flabby for a day 
or two and gradually resume its tirmness. Tlie inner surface will be for a 
day or two still bloody, and partially covered with a pulpy membrane 
resembling the decidua. The orldcular direction of the fibres around 
the internal orifices of the Fallopian tubes is at this time very distinct. 
In about a montli the uterus will have become fully contracted ; but 
the moutli rarely, if ever, closes so completely as in the virgin state. 
In a case in wliich a primipara, act. 20, died from puerperal fever on 
the sixth day after delivery, the following appearances were met with in 
the uterus. 

The intornal sin-fiioe was blackened and congested, especially in that part to 
which the placenta had been attached. I’hero was here tlu* appearance of su}>pura- 
tive aciioTi. The substance of iho iderns was healtliy ; there was no pus in the 
sinuses, Tho os uteri showed cuiisiderablo ccchymosis. Tlio vagina was healthy ; 
the iliac veins contained nothing but post-mortem clot» 

All occhymosed condition of the neck of the womb is very com- 
monly found as the result of even an easy labour, and therefore forms 
a good guide wlien present. This point must be borne in mind in 
reference to criminal abortion, inasmuch as the neck has the appear- 
ance as if violence had been employed. From the statement of 
appeaj ances given above, it will be seen that there must be considerable 
didicultv in determining the period prior to death at w hich delivery took 
jdace. Tlie difficulty is increased when a woman has been i>ronmturely 
delivered, or when death has not taken place until some time after 
delivery. An opinion may be in some ctegree strengthened by searching 
for those signs whicli have been described as characteristic of delivery 
ill the living. These, if present, will always furnish strong corrohorative 
evidence, not only of the fact of delivery, hut of the i)eriod at wliicii it 
had ))rohably occurred. The ahsolule size is not of much value, for 
involution j)roceeds at a very dilj^^rent rate in different women. A very 
similar condition of congestion of tho interior is found after menstrua- 
tion. Tlie reader is referred to w orks <jn obstetrics for further details of 
the appearances in the two conditions. 

12. The Placental Site. — This* is absolutely incontrovertible 
proof of a recent pregnancy ; it is usually^ recognisable up to eight or 
nine weeks after delivery, and lias been noticeable as long as twelve 
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weeks after. It is of very dark colour, looking sloughy and gangrenous, 
and the sinuses are very evident in it. 

18. The Presence of a Corpus Luteum.— During the Lis4 fifteen 
or twenty years of enormous increase in surgical activity in opening the 
abdomen to remove ovaries for diseased (and healthy) conditions, it is ti 
natural fact that opportunities should have arisen, and have been taken 
full advantage of, for the purpose of settling two very vexed (piestions : 
(1) the relationsliip between ovulation (or the escape of an ovum from the 
ovary) and menstruation (ride “ Duration of Pregnancy,*' |)p. 14 et seq,) ; 
and (2) whether there is aii}' diflerence between what used to bo called 
true and false corpora lutea, or, in other words, between the corpus 
luteum of ovulation which resulted in conception, and that which did 
not so result. Dxceptioniil cases of either class have been observed, 
but out of the mass of evidence, which is too voluminous and too 
irrelevant to ipioie here, the final decision has been arrived at and sub- 
scribed to by all obstetricians of repute, “that no relianco whatever 
can be placed upon the ap|>earaiice of a corpus luttuim in aiding a 
decision as to whether it was or was not the result of an ovulation 
resulting in conception.” No object would he served therefore in 
quoting cases in wliioh the characters of a corj)us luteum liavo formed 
matters of dispute. The practical conclusions are, first, that there may 
be pregnancy, and that, iu)twithstanding a conq)lete absence of a true 
corpus luteum ; and, secondly, that bodies undistingiiisbable from true 
corpora lutea may be found where there has been no pregnancy, and (as 
I have myself nott'd — Ed.) in aged women, long past the period when 
pregnancy was probable. Tliose investigations jelative to pregnancy 
and delivery in the dead body are almost exclusively confined to cases 
of criminal abortion, where the contents of the uterus have been 
expelled at the sacrifice of the life of the woman. Death commonlj’' 
ensues in these cases within two or three days after delivery, and then 
satisfactory pruofs are obtainable by a post-mortem examination, but if 
the woman lias survived three or four weeks, it will bo as diilieult to 
iletermine delivery in the dead as in tluj living subject. This remark 
applies to delivery at the full jieriod ; fov if the uterus has expelled its 
contents in the first months of pregnancy, the traces of this expulsion 
will liave generally disapiieared in the course of a few days. 


Sioxs OF IIkmote Delivery ix tjii: Livixo. 

• 

A question may arise whether it is in the power of a medical 
practitioner to determine the perir)d at whi(di delivery took place, i.e. 
liow long a time lias elapsed. 4*his becomes iiectissary wlien, in cases 
of concealed birth, abortion, or infanticide (some time after suspected 
parturition), a child is found, and a witness is required to state wlfetker 
the time wliich has elajised since the birth of tlie ehild, either dead or 
living, coi*res[)onds with the supposedi delivery of a suspected woman. 
An opinion may be formed, within eight or ten dpiys after delivery (ride 
fsvpra)^ but it becomes dilficiiU after the sixth day ; and wlien the 
tenth or twelftli day has passed it is still more difiicult. After two or 
three moiitlis it may bo regarded as impossible to assign tlie period of 
delivery with any degree of precision (see JDevergie, “ Med. Leg.,'^ 
vol. 1, p. 446). 
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In a case of pretoiidcd deliveiy, contested legitimacy, or disputed 
chastity (Fraser v. Bayley^ see ‘‘Defloration *’), a medical jurist may be 
required to say whether a woman has, at any antecedent period of her 
life, been delivered of a child. Delivery has often been feigned by 
women for the purpose of extorting charity, comiielling marriage, or 
disinheriting parties who have claims to an estate, and in other cases 
without any assignal)le motive. It ma^' be said at r)nce that unless the 
child, of which the woman is said to have been delivered, had been of 
’ at least six months’ development, it is simply impossible to swear to 
the fact of her ever having been delivered at all, if we define “ remote ” 
as at least six months previous to examination. If it had reached this 
period some of the following may be found, but no one of them alone is 
of much use ; it is absolutely imperative for many of them to be found, 
and then for other causes to be excluded whicli might account for them. 
Tlie}^ are : — 

(a) Breasts, Changes in. — There is commonly a so-called second- 
ary ai’eohi on the breasts of ])arous Avomcn, and that rather darkly 
pigmented, but these ])oiiits, especially the pigmentation, may fade after 
lactation and may be found in non-parous brunettes ; the presence of 
the secoJidary areola is a little more reliable. The breasts in parous 
women are commonly pendulous, but the breasts of any woman iiui}" 
become pendulous from many other causes than a past pregnancy, and 
they may recover their shape and firmness very well after a pregnancy, 
and even after prolonged lactation. If lincce albicajites (the little 
white, atrophic, glistening lines) can be found they are so far 
proof that the. skin over the bieast has been at some time great!}' 
distended, but do not prove that pregnancy was the cause of it ; 
excessive fat, or even an abscess, might cause such distension. 

(h) Abdomen with Lineae Atrophicse. — The same arguments 
apply as to those in the breast, only that the possible causes are even 
more numerous than for tlio breast, ascites, tumour, oedema, fat, etc., 
etc. 

(c) Vulva and Perineum. — It is much easier, fi’om the com- 

pleteness of the posterior commissure, or absence of any rupture of 
perineum, or of a scar of such rupture, to say that probably there lias 
not been parturition, than it is to state positively that there has been 
parturition because the approjiriate opposite to the above is present; 
disease and accident may easily be alleged as the cause of what is 
found. • 

(d) Hymen. — An uu ruptured hym^n is, cjJF course, absolute proof 

against parturition having ever occurred (it is no proof of virginity, 
vide p. 80 ) : if the attached margins of the fragments of lacerated 
hymen are in continuity with one another it may safely be sworn that 
net full-time child has passed; if carimcidce viyrtiformes (these are the 
tags of tissue left by the ruptured hymen which do not touch at their 
seat of attachment) are present f^iis is conclusive proof of considerable 
distension of tlie hymeneal orifice, but other things than a foetus may 
have done this. - • 

[I have myself seen considerable distension and laceration produced 
by a (;ut-ghiss scent bottle. — En.] 

(e) Uterus Enlargad, and Cervix Lacerated. — It is true that 

when once the uterus lias carried a feetus for many months it never 
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again becomes quite so small ov quite the same shape as one which has 
not done so ; the differences are, however, such that in the living (even 
health}') uterus they could not be positively asserted to be due to a 
past pregnancy, >vhile disease such as fibroids will quite destroy any 
chance of ante-mortem distinction between a parous and non-parous 
uterus. The condition of the cervix is more reliable (vide above, 
Signs of Recent Delivery ”), though, of course, such lacerations may 
have entirely disappeared. 

8ro\s or RrMorn DriavKUY in tilf. Dead. 

Death will not have destroyed any of those enumerated for the 
living unless decomposition or other destructive agency has been at 
work too long ; they must therefore be looked for. TJie uterus may 
be more closely investigated and measure<l, the shape and size of its 
cavity and cervix measured, and also any disease siudi as fibroids can 
be for a certainty detected. For elaborate differences between the 
parous and non-parous uterus vide works on obstetrics. 
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SUB-SECTION E.— DIVORCE. 

AV^hatkvkij may be tlie view of ecolesiastieal law upon marriage and 
divorce, tlie Civil Law regards maiTiage at any rate as a contract in 
which the <]ue performance of the sexual act takes a very prominent 
place. Canonists have reckoned fourteen impediments to matrimony 
(Uiiiniorated in the following quaint liexameters (Povnter’s “Doctrine,** 

“ En*or, conditio, votum, cognotio, crimen, 

Cultus disparitas, vis, ordo, ligamen, honestas, 

Si sis affinis, si forte coire ne(|iiibis, 

Si parochi et duplicis desit praiseiitia testis, 

Iluptave sit inulier, parti nec reddita tutic, 

Hfec facienda vetant connubia facta retractaiit.** 

In the rnaiTiagc-contracts there is implied a capability of consumma- 
tion, so that an incapacity in either party in tliis respect, constitutes a 
legal ground for annulling the agreement : “ Vir et mulier si se con- 
jiinxerint, si ])ostea dixerit mulier de viro quod non possit coire cum 
eo, si potest (])er veruni iiidicnuni) probare quod verum sit, accij)iat 
alium (Cans. 23). Quia matrimonium ordiiiatum fait non solum ad 
evitandani fornicationem, sed eiiam ad proles procreandas : si matri- 
monium (tale quale) fuorit inter virum et mulierem de facto solemnizatum, 
qui omnino inhabilos sunt, non j^^'opter letatem, sed propter aliquod 
miturale im)>edimcntum ad proles suscitandas, ntpot(j propter impo- 
tentiam et frigiditalem, maleficentiam, et similia, qn® ipso jure reddant 
hujusmodi matrimonium nullum. Hicc impedimenta naturalia 
aliquando contingunt tarn in nmliere quam in viro et pars gravata 
agere potest in causd nullitatis matrimonii** (“ Ougliton,** tit. 193, 
sect. 17)- It will be observed from the words used in this quotation, 
non propter (etatau^ that incapacity from age in either sex is not 
recognised as a legal ground for dissolving the marriage. The husband 
may be impotent or the wife sterile from old age, but they enter into 
the contract with a full knowledge of the ordinary effects of age. 
Referring to tliis subject in one of liis judgments, Wilde is reported to 
have said that although the procreation of children is one main object 
of marriage {ad proles suscitandas), yet it cannot ho doubted that 
marriages between persons so advanced in years as certainly to defeat 
that object, are perfectly legal and binding. 'Ilie truth is, consensus 
non concubitiis facit matrimonium. The Pappian law of the reign of 
Tiberius forbjide women under 50 to marry men of 60, and vice versa ; 
but it is now known that females are prolific beyond 50, and males 
beyond 60 years of age. v 

For the following note on the use of the word Divorce and also 
lor the summary of the legal position of the same, the editor is 
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indebted to Stanley B. Atkinson (medical imictitioner and barrister- 
at-law) : — 

W^ide sense : divcrtvre (earlier, dirorterc), tnrninj^ away a sjiovise. 
Cf. (n) “Divorce” of lleiny YIII. from Catberine of Arragon, 
really a declaration of Nullity of ^Marriage and not a 
Divorce. 

{!)) “ Divorce a mensa ot tboro,” since 1857 bas been known 
as judicial separation. 

(c) Divorce C(Uirt dealing with all marital matters. 

(d) Seiisii stricto legale. Tbo dissolution by due process and 

decree of tlie Court ofwbat was in itself a legal marriage, 
upon grounds sanctioned by tlic law, and upon evidence 
accepted by the Court. 

The married are “ unmarried” hy either — 

I. DivoncE. — Apetition for dissolution of the vincuhtia matrimonium, 
id est^ the marriage contract will be successful on proof of cither — 

(a) liy husband : wife’s adultery, or 

(b) By wile : husband’s adultery (including incestuous or bigamous 

adultery or an unnatural otiencc) coupled with either — 

(i) “ Matrimonial cruelty in Tjaw,” or 

(ii) Two years unjustillable desertion of her 

(X.B . — It is an actio jKO'sonalis and must be made absolute 
prior to the death of either party) ; 

or, 

II. A matrimonial suit instituted for the i>urpose of obtaining a 
decree declaring that a supposed marriage is null and void, id eat, 
VAr,ii>iTY OF Maukiage, either — 

(a) Jpao facto and ah initio void (bigamy, insanity, consanguinity), 

or 

(b) Voidable (Ui public grounds, either — 

(i) C’ivil : \vant of consent other than with insane (Mistake, 
Fraud, Duress), or, 

(ii) Canonical: Imfotence, ** any cause or just impediment,” 
“ ordained for the procreation of children ” (Prayer 
Book), InhahiUtas ad viatriwonium. 

a. Incurable malformation and impotence at the 
actual tinie of the marriage (Le. not if acquired 
post-nuptially). 

AVliere non-consummation and no defect on in- 
• sj»ecrton of either party proved : impotence is 
presumed after three years* ineffective cohabi- 
tation. 

If proof is possible the presumption is notreyed 
upon. 

Our modern laws now allow aidivorce or a dissolution of the 
contrac t ^»iii several grounds, wliich jnay bo eiiuinerated as follows : 

1. If the wife can be proved to be (or liave been since marriage) 
unfaithful by allowing anothe r man to have connection with lier, the 
husband can obtain a divorceT 'I’his natnrally involves tlie questions 
of prolonged and shortened gestation should ^lie have becoiiie pregnant 
as the result of such intex’course : this is considered later. Should the 
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husband be nnilfonncd or impotent from other reasons, the decision of 
such a case might demand medical evidence as to the wife being a inrgo 
Intacta “ Signs of Virginity ; if the liusband have Inid connec- 

tion this evidence is of course futile. Under ordinary circumstances 
the case calls for no medical evidence (excej)! it be identity), and we 
shall take no further notice of it. 

2. If the wife can bo proved to be incai)able of proper sexual inter- 
course (impotent not necessarily sterile, ride ante) the husband can 
obtain a divorce. 

[A husband cannot get a decree of nullity of marriage on the 
ground of his wife’s fraud in concealing from him the fact that she was 
enceinte by another man at the date of the marriage (Moss v. Moss 
(1898), T. 'L. R. 459).] 

3. The wife can obtain a divorce if she can prove two things : 
(n) infidelity together with (h) cruelty. To i)rove the former medical 
evidence is only of use indirectly (communication of disease, e.g) : to 
prove the latter medical evidence is not only essential, but frequently 
it is the only means of doing so. Cruelt}^ is allowed by the law to be 
of at least three varieties. 

(a) Ordinary violence, cuts, braises, etc. (vide the section on 
^‘Wounding”).' 

(b) The communication of sexual <lisease, some aspects of which 
are only of clinical interest. Others will be dealt with later on. 

(c) Incapability of fullilling the sexual act in a proper manner, and 
this wo shall have to discuss fully. 

The following notes on Matrimonial Cruelty in Law have been kindly 
furnished to the editor by Stanley B. Atkinson, barrister : — 

MATRIAIONIAL CRUELTY IN LAW. 

The fact of swvitia bcung proved, there may follow (since 189G in a 
court of summary jurisdiction) an order for judicial separation of the 
parties, which is divorce begun,” for on the siibse»pient proof of 
adultery tlu‘. vinculum matrimonii will be dissolved, provided that the 
decree is made absolute prior to the death of either party. 

Cruelty in law can only be defined generally, as such conduc t as renders 
cohabitation unsafe to the plaintiff’s personal health. Specific unpro- 
voked acts of personal violence must be j>roved against tlie respondent. 
In practice, the jury decides rather by the actinri effects pnuluced by 
the misconduct tlian by the nature of the#icts pof sc ; their verdict will 
vary according to tlie social status of the parties concernetl. Husband 
and wife may give valid evidence against each other. 

The Courts still retain the original ecclesiastical bias which refused 
to recognise mere moral cruelty.” No amount of incivility, rudeness, 
or insult or abuse, however gross, which did not affect life, limb, or 
mental or bodily health, or where ^here was not reasonable apprehen- 
sion of its so doing, is accepted by the Courts as matrimonial cruelty. 
No case can be found recorded where*words alone, however violent, 
however galling, and even if imputing a c^dnie of the most disgraceful 
kind, have been held per sc to constitute legal cruelty, and that when 
the parties wore cohabitaftng as man and wife (see the whole subject 
reviewed (Uussdl v. linssell (1897), A. C. 395, H.L.). 

M.J. VOL. II. 
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The following allegations of the husband’s cruelty have been 
allowed : Excess in and abstention from coition (including preventive 
measures), where injurv to the wife’s health resulted ; assafilt by an 
intentional and unprovoked blow which missed its mark ; spitting in 
wife’s face : domestic adulteiT {'Thompson v. Thompson (1901), 85 E. T. 
172) ; compelling wife to be, or to appear to be, a wln)re ; threats ot 
definite violence ; ungovernable fits of passion and insults {flanbim/ v, 
Ilanbun/ (1892), }». 222). Cruelty may occasionally be set up as a 
defence where adultery of the wife is diarged (Tn/or v. Pryor (1900), 
p. 157). In cases of the husband’s mental insanity, the wife’s remedy 
is his restraint and not her own release. Three special eases of 
‘‘constructive cruelty” may bo noted: Illtreatment by the husband of 
the children in the wife’s presence has been allowed ; communication 
of venereal disease to his wife gives her no criminal claim against the 
husband for the assault wliich has caused her hodily harm, but if he 
knew his morbid condition, a decree of se}>ai‘ation owing to “venereal 
cruelty ” may be obtained ; he may have l)elieved himself cured when 
he cousummated the marriage ; later, evidence of liis adultery might 
be so alforded. Habitual drunkenness and a series of annoyances and 
extraordinary conduct on the part of the husband do not necessarily 
constitute legal eruelty, and even wlieu a(‘compaiiie(l by acts of con- 
siderable violence there may be no substantial ground for a decree of 
judicial separation (but see Walker v. Walker (1898), 77 li. T. 715), 

Cruelty inflicted by a wife must he of au aggravated character to 
efiect a separation. Occasional abstentions from the marital bed have 
been lield as iiisiiiricient ground to justify cruelty on tlio i)art of the 
husband. S[)itting in husband’s face has reduced a resulting cliarge 
of murder to niunsbuigliter. 

Summary Jurisflietion {Married Jf omen) Aef, 1895. — A court of 
summary jurisdiction may order that ii wife wliose liusl)and has been con- 
victed of an aggravated assault upon her, or has been guilty of persis- 
tent crut'lt}' to her, by reason of which she lias been causeil to leave 
and live ajiart from liini, shall be no longer hound to cohabit with 
liim. 

Xeascs v. Xeases (89 L. T. 7*1) : Making a false charge against a 
deserted wife so that her liealth is injured, is matrimonial cruelty in 
hiw(190;l). 

Communicating a venereal disease is not legal matrimonial 
cruelty unless wilful Earl of Soutlieck, 1085 ci/r.), for husband may 
imagine liimself cure(l at tly? time of marriage. Such disease being 
comiiiUiii<-ated may evidence post-nuptial infidelity. 

A man cannot be convicted t.)f unlawfully ami maliciously inilicting 
grievous bodily harm on liis wife, or of occasioning li(?r ac^tual bodily 
harm, by reason of his having ('ommunicated to her a vemu'eal distiase 
from wliicli he was suttering, ultliough at the time of his having con- 
nection with her he was aware, and'Tslie was unaware, of his condition 
(gononhoui) {Ii. v. Charles Clarence (1888). 1C Cox, C. C. 511). She 
might liere, liowevei’, prove cruelty and olitaiii a siiparatioii order. 

1)\\ Ihilloch lias given tlh- editor tlie following note and case on 
divorce for communicable disease: — “It is very difficult to make 
general statements in regard to divorce for<*ommuiiicable disease. Of 
tlie three venereal diseases, gonorrlia^a, syphilis, and soft sore, the fu st 
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two are by far the most important in this connection. In particular 
{^onorrlyjfiji is freciuently the subject of medico-legal inquiry from its 
wide-sprend dissemination and the injury which may he produced in the 
female if tlie uterus, tubes, or ovaries h<‘come infected. In tiie last few 
years it has been conclusively shown that gonorrlima is a much more 
formidable disease than was formerly believe<l, ami further that the 
only a(H*.urate method of diagnosis is the bacteriological demonstration of 
the gonococcus ofNeisser. It must, however, he remembered tliat even 
with this uKithod the examination of the most diverse parts of the 
nro-genital system must be made before a definite opinion is given. 
A certificate of freedom fi’om gonorrhcea to a marriage candidate should 
he granttMl by a (hjctor only after the greatest delilieration and after 
repeated negative examinations by a bacteriological expert. The 
absence of any dis<!harge clinically is no evidence of the absence of 
gonocot^cus even years after an attack of tlui disease, and as long as the 
gonococcus is present the individual is capable of communicating the 
disease. 

De Lisle v. De Lisle . — In this case the wife sought a divorce by 
leason of the adnllery and cruelty of h(?r husband, the cruelty con- 
sisting in the alleged transmission of gonorrho'a, whereby her health 
was seriously ailected. The respondent having had gonoiTlnea within 
a year of marriage received a certificate from a medical practitioner 
that he was in good In^alth on June 25th, 1902. On July 9th marriage 
took place, and was consiiminated in a violent manner, the petitioner 
l)eing severely lacerated. Jietween July 10th and 12tli connection took 
place four times, on each occasion accompanied by severe pain. On 
July 13tli menstruation ensued and lasted some eight days, and marital 
relations werti not resumed until July 27tli, when at the reipiest of the 
petitioner commctioii took place and (jontiiiued twi<‘e daily until 
August 2n<l. On all tliese occasions ])etitioner was free from pain. 
On August 3rd connection was attempted, hut failed, as respondent 
was uiial)le to get an erection. On August 4tli respondent complained 
of feeling unwell, and consulted a doctor, hut did not inform his wife 
of the result of his medical consultation. On August 9tli, i.e. six days 
after last eoitus, petitioner noticed a discharge on her linen and felt 
smarting pains on inieturition. Early in September slie consulted a 
physician in Itome, as she had doubts whether her marriage had really 
been consummated. While answering tliis question in the atlirmative, 
the physician in question was apparently led from the appearances pre- 
sented to ask for an examinatit>n of the {fiieets tTf the bed occupied by 
the petitioner during lier last period of marital intercourse. Stains wore 
found on tlie sheets, and cocci similar in appearance to the gonococcus, 
aiid^ petitioner was thereupon seen by a venereal specialist, who pro- 
nounced the disease to be clinically gonorrhcea, and on examination of the 
pus the gonococcus was stated to hiyni been found. The examination was 
microscopic only. No cultures were imule. On the night of October 7th 
violent uterine luemorrhage ensued, with the result that on the 9th 
the uterus was cleared out, and ii pntrified foetus was found. The 
petitioner was ill for many weeks, and a^the result of her sufferings 
brought the a(*tion against the respondent. Medical witnesses were 
called for both parties, the* defence being that the ])etitioner did not 
suffer from gonorrhcea, or if she did tlu^t it was an infection from a 

G—^ 
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latent gonorrhom in the respondent, he believing liiinself to he cured 
before tlie marriage took place. For the petitioner the medical expert 
opinion was that although no cultivation of the gonococcus find been 
made, the whole history of the case, together with the microscopic 
diagnosis, was proof of the existence of gonorrluea. In the cross- 
examination the question of the existence of pseudo-gonococci was 
considered, also the possibility of the cause of the condition being due 
to leucorrlnva. On tlie other hand, tlie medical experts tor the 
petitioner laid great stress on the fact that had the gonorrluea been 
co!itracted from a latent gonorrlnea in the resj)on(lent, tlio discharge 
would liave jnade its appearance long before August /.c. thirty- 
four days after marriage. Tlie fact of its apiiearance on tliis date was 
held by the medical experts to 1)0 conclusive evidence tliat lliere had 
been a fresh adulterous infection in the respondent smne time between 
July 13th and August 8rd, and probably in the latter pai*t of this 
period. 

For the defence it was maintained that the disease fi*om wliicli 
]>etitioner suffered had never been gonorrlnra, that it might have been 
set uj) by a leiicorrlKea the result of the viol(‘iit intercourse with 
laceration wliich took i)la(*e in the first marital peiiod, and that a mere 
micnascopio diagii(»sis was tofally insiifHci('nt to diagnose gono<*occus, 
^\hich might he closely siiniilaled in appearance and staining reactions 
by other cocci in the uretlira or cervix uteri. Tlie respondent in 
cross-examimvlion denie<l adultery, hut ailmitted having liad three 
separate gonorrhoic infections before imirriag*?. lie also admitted 
having cojusnlted doctors about his genitals before he was even aware 
that the jietitioner had contracted a discharge. 

III siiiiiniing up, tlie »lu(lge dwelt at length on the medical (evidence, 
and came to the conclusion that tlie diagnosis of gonorrluea had been 
established even although tin; tinal test, the cultivation of the gonor’occus, 
liad Hot been carried out. He dwelt also on the inahilitv olTlie defence 
to establish a diagnosis other than gonorrhoic. From the Icngtli of 
the incubation period it was held that the goiiorrlioai must liave b(*eii 
contracted by the respondent subsequent to niarriagtv, the inability 
to have connection on August 4th and the subsequent visit to the 
doctor lieing evidence that the discaise was then commencing. To 
establi^^li the cliarge of cruelty, the Judge held that it must be shown 
that the respondent liad a knowledge that lie was sutTcriiig from the 
disease, or at least a Suspicion that he was suffering, and this was held 
to be pj’oved by the ffaU tliatton more than one occasion he consult(‘d 
medical men before he was aware that the iietitioiier liad contracted it. 
A decree 7ii8i was therefore granted.” 

Divorce for Alleged Impotency or Sterility. — i he impedi- 

ment coiistituing iiiiiiotency may arise eitlier from maironiiation, from 
that which tlie law calls frigidity of constitution, or from any physical 
cause of whatever nature which may render intercourse impossible. 
AVlien the physical defect is not evident, or when it is alleged to be 
irremediable, a continued coiiabitation of three years is required before 
a suit can he entertained (Ayliff*’s “Parergon”); but, according to 
Oughtoii, '‘ha:jc triennalis expectatio non' est iiecossaria ubi statiin 
Ijossit coiistare de impoteiitia coouudi.” The suit for a sentence of 
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nullity may be promoted by either party, and tlie medical proof 
required to found a sentence must be su<;li as to satisfy the Court that 
the incapacity pleaded was in existence at the time of the marriage, 
and that it still remained without remedy. 

In a suit which came before the Ecclesiastical Courts in 1845, a 
singular question arose whether, when tliei’c was a capacity for sexual 
intercourse on the part of a woman, with a certainty that from physical 
defect it could never be prolific, this was suflicient to entitle the husband 
to a divorce. The woman was examined by Bird, Lever, and Cape, 
and they reported that the sexual organs were undeveloped, like those 
of girls who had not reached puberty, that the vagina was only three- 
quarters of an inch iji dei)th, and that there was no uterus. They 
stated that sexual intercourse might take place in an imperfect way, 
but that conception could never result. On a second examination, seven 
months afterwards, it was found that the vagina had become elongated, 
and had then a deptli of two inches ; but there were no medical means of 
improving its condition or of removing the defect. It was contended for 
the husl>and tliat the defect was natural and irremediable, and that he 
was entitled to a sentence of nullity of marriage. On the part of 
the wife, it was insisted that, in order to entitle a party to this sentence, 
there must bo an utter impossihilihj of sexual intercourse. The case, 
it was argued, was one of mere sterility, whicli was no ground for a 
sentence ; actual consummation had taken place. Dr. Lushiiigton, in 
pronouncing judgment, said that mere incai)ability of conception is not 
a sufficient ground whereon to found a deci'ee of nullity. The only 
question is, whether a woman is oris not capable of sexual intercourse ; 
or, if at i)rcsent incapacitated, wlietlier that incapacity admits of 
removal A power of sexual intercourse is necessary to constitute the 
marriage-hond ; and this intercourse must be ordinary and complete, 
not partial and imi)erfoct ; yet it would not be proper to say that every 
degree of im})(‘rfectioM would dej>rive it of its natural cliaracter. If it 
be so imperfect as to be scarcely natural, it is, legally speaking, no 
intercourse at all. As to conception, there is no doubt that the 
nialformatio]! is incurable. If there was a reasonable probability 
that the woman could be made capable of natural coitus, the marriage 
could not he pronounced void ; if she could not be made capable of 
more than an incipient, imperfect, and unnatural coitus, then it wouhl 
be void. Cape stated that under present circumstanees tliere could 
be only a restricted and limited connection : iJL could not be called 
perfect and complete. The vagina might possildy become a little more 
elongatial, hut this would expose the female to danger. From these 
facts the marriage was jironounced null and void. (See Amcr. Jour. 
Med. Sc.y flan., 1848, p. 805.) Hence wo may infer that if the vagina 
had been of its natural length, notwithstanding the absence of tlie 
uterus, and the impossibility of conception, a sentence of nullity would 
not have been pronounced. Tlii»is rather contlictiiig with the doctrine 
that the main object of ij marriage, valid in law, is ad proles procreandas. 
(See “Ann, dTIyg.,'’ 1872, 2, 388.) • 

The nature of the medical evidence reijuired on these occasions wjll 
be best understood by the following extract from Oughton : — “ Ad 
probanduiu defectus jude^ compellere potest virum ad exhibendum 
ijraesentiarn suam et ad ostendendiim in aliquo loco secreto (perjudicem 
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assignando) pmleiida sua, seuillos corporis defectiis (|uos mulier objicit 
(si ex inspectione corporis appaiore possint), inedicis et cliirurgis 
peritis prius judicialiter in pra'sentia do diligciiter ins])icionda viruui 
etde refereiido in scriptis eonim judiciuin juratis. Et si niedicorum et 
cliimrgorum judicium sit quod morbus vel delectus viri 1‘uerit insaiia- 
bilis et incurabilis (tamon teneiitur in relatione eoriim judici ipsum 
inorbuin sen defectum specilicare iie circumvejiiatm* Ecclesia), et quod 
in eorum seientia, doctriiia, experientia, morbus aiit defectns Inijusmodi 
nulla re nut arte medica ciirari possit, mulier obtinebit in causa : lioc 
nddito et allegato ex j)arte miilieris, (|Uod ipsa sit juvenis ot ad procrea- 
tionem apta, et quod per tn:s aunos insimul pernoctarunt, et quod, 
quamvis a marito cognosci ciipiebnt, nb eo tamen cognita non fnit iiec 
cognosci potuit. Et si defectns non possuiit directe ]>er meilicos et 
chirurgos juralos judicari aut docerni ; vel forsan dubia sit eorum 
relatio ; allegetur ex parte mulieris, non solum qino ultimo recitata 
sunt, sed etiam hoc addito : — Qnod sit riiyo intavta nec a qnoquam 
coffiiifa. Et ad hoc probandiim judicialiter juranda^ sunt ohstetrices 
ad inspiciendum muliercm, an versa sint luec allegata. J‘]t si judicio 
hujusmodi obstetricum, rei)erla fuerit virgo, saltern fcmiiia intiicta nec 
a quoqum cognita; et si vir non possit aliquos delectus ohji(*,ere contra 
iixorem, ob quos cognosci non ])ossit; luec dictarnm inulierum relatio 
cum judicio inedicit>rum et chirurgorum (quamvis diihio) iina cum 
cieteris piiedictis iiidiciis (videlicet in eo quod mulier sit juvenis, et 
<luod coneuhuit cum viro per Iriennium, ac quod ex aspectu apta et 
idonea vidcalurad procreationem) sulliciunt ad divortium ; sen potiusad 
pronunciaudum iinUioit. ah initio matrimonium fuisse inter hujusmodi 
])ers()nas : easque ah invicem, et ah omni vinculo et foedere conjugal), 
liberas et immuues fuisse et esse. Et iiotu (pKxl si delectus ohjiciaii- 
tur contra mulierem probandi sunt isto modo per ins])ectioneni et 
relationein.** 

A case came before the Vice-Chanc. Court, in Fch., 18 lo (ir/Vso/i v. 
ir278O?0»hi whicli the woman procured medical certificates to prove that 
she was rirr/o infacta, lii drawing iii) sucli a certilicate, a medical 
reporter should hear in mind that females have become j)r«'gnant with 
what is comiuunly regarded as tlie chief sign of virginity intact. Indeed, 
the division of th(‘ hymen has often been rendered necessary for the 
delivery of a child. Negative evidence of non-consummation from the 
j)hysical condition of a woman, is thereluie of much less valm*, aeteris 
2 >arihvs, than the affirijiative evidence from the existence of a physical 
defect in tlie man {vide Suh-section 13). 

^Vhell the defect is not a^qiarent on an examination, tlie case is 
attende<l with considerable (litliculty. Divorce has, however, been 
granted even in these cases, when the husband lias acknowledged his 
incapacity, and when, notwithstanding cohabitation for some years, this 
admission has been confirmed by an examination of the wife. Even 
wlien tlie male organs do not appear ivell developed, and sexual desire 
is absent, great caution is required in drawing up a report. In the 
case of Bury, the marriage was*diss<dved on the ground of impotency ; 
but this man alterwards married another woman and had issue-*— a fact 
which juoved that ecclesia* circumveniatar, Tliis gave lise to a 
difficult question, for it was contended, if Jhe divorce was null, the 
second marriage was unlawful and the issue illegitimate. It was 
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decided, however, that the second marriage was only voidable; and 
that, until dissolved, it remained a lawful marriage, and the children 
born dulling coverture were legitimate. In investigating a case of this 
kind, when there is no apparent ph^’sical defect or malformation, it is 
necessary to examine the bodily state of the person, whether he is 
effeminate, or, on the other hand, has about him an)’^or all of tlie usual 
marks which attend the virile state. In the latter case the impotency 
may he only temporary ; and it would he decidedly unsafe to pronounce 
an opinion adverse to the existence of procreative power. 

From tliese considerations it will be perceived that, in order to 
justify a suit of divorce on the ground of im])otency or sterility, the 
impediment to intercourse or procreation sliould be establisljed by good 
medical evidence, and it must be evident and irremediable ; it must also 
have existed bidbre the marriage of the i)arties, and have been entirely 
unknown to tlie person suing for the divorce ; if it has supervened after 
tlie marriage, tliis is no ground for a suit. The nature of tlie impedi- 
ment is to be determined by private medical opinions or affidavits, based 
on an examinati<jn of both parties. There is one remarkable circum- 
stance with resjiect to tliesi* cases ; nanudy, tliat in nearly all of them, 
the suit is by the woman against the man ; although there is no reason 
whatever to sujipose that impotency and sexual malformation are more 
common in males than malformation and sterility in females. We 
rarely hear of a husband instituting a suit of divorce on the ground of 
sterility (incapacity of procreation) in the wife ; and in most instances 
the wife ])romotes the suit on the ground of impotency or incaj)acit 3 ^ of 
intercourse in the husband. The difficulty of establishing incapacity 
in a woman, and the facility of proving impotency from physical causes 
in a man, may probably account for this difference. 

The following case is reported (Eulenbeig’s Merteljahrsschr., 
1872, 1, 90). The malformation there described, which led to a 
suit of nullity, ])romoted by the husband against the wife, is prob- 
abh" not unfi'e<iuent among reputed females. If not detected at 
l)irtli it maj" be detected at the age of ]>uberty, and the unfortunate 
consequences of a matrimonial alliance prevented. 

The plaintiff Jv. allop^od that his wife was incapacitated for sexual intercourse, 
and demanded a separation from her. An examination of husband and wife was 
ordered. The husband, a>t. 29, admitted that for the 111*81 (]uart;er of a year after 
his marriaj^o he liad made no attem}>t to have connection with his wife, but after 
this time, on making the at tempt, he found it to be impossibh?. Jle deposed that 
about eight <lays before liis marriage lie laid sustained# a serious iiijiiiy to bis 
genitals from the bite of a horse, and bad been eleven weeks under medical treat- 
ment. Soon after bis roeovoiy, on attempting intercourse, lie had n^asoii to believe 
that his wife was diff‘(?rontly coiiatrncted from other women. An examination of 
tho husband showed that there was no doticioncy or defect on liis ]>avt. The wife, 
Jet. 2(i, was a liealthy-looking person. Her voice was rough, like that of a man, 
with^shrill tones resembling those of a boy at puberty. Tho pomum Adami (larynx) 
projected as in a man. Tluiro wsis no a])pearance of breasts; the fai'o was not 
liaiiy. There wore some .stiff* Jiairs on tlio ujipor lip and chin. Tho ])elvis was 
that of a male. Tliero was a penis aboift ono inch and a half long and one inch in 
diameter, witli preiiuce and, gJans, but no perforation for the passage of urine. 
This was below and IwdiiTui tho root of the, organ p. 2d, oa/e). 

There were ])roj(}cting labia, with ji deep fissure between, in Iho situation of the 
vagina, about two inches in depth, and gtdting* iiairower as it proceeded back- 
wards. No uterus could he felt. In one labium there was a jiorfectly well-formed 
testicle. Tho other contained ujone, but a testicle of smaller size was found in tho 
inguinal cjinal. 



88 


PIVOKCE FOR IMPOTENCY. 


Ettnniller informed tlio wife tliat there was more of the male thnn 
the female sex about lier. Slie said she was well aware that she w^as 
not like other women. Her parents had conoealod her eondition from 
her, and had never consulted a medical man. She admitted she had 
never menstruated, and had not had any mucous discharf^es from tlic 
vagina. She had experienced but little sexual feeling, never towards 
men, but more towards women. She regretted her comlition, and 
agreed to a separation from lier husband. Ettmiiller summed up his 
report by staling that the wife was an hermaphrodite, with more of 
the male than female development, that slie was incapacitated for 
sexual intercourse as a woman, that the sexual defect was congenital, 
i.t\, existing before the marriage, and that the defe(?t was incurable. 
The marriage was declared void, and the wife was ordered to put on 
the clothes of a man. 

Suits of this kind are sometimes instituted many months and years 
after the union of tlie persons ; but it is pretty certain that the separa- 
tion in these eases often depends on some other cause, wliich the law 
would not recognise as suHicieiit of itself, wliile it would admit tlie plea 
of im))otency. These suits, after protracted cohabitation, are always 
regarded with great susi)icion. In one of tliese cases {Caatleden v. 
Castlcden) wliich came before the Divorce Court in 18G0,tlie wife required 
a declaration of nullity of marriage on the ground of her husband’s 
impotency. The parties were married in 1854, and cohabited until 1858. 
Of the three judges two were adverse to the petitioner’s claim, and 
this was rejected. In Marshall v. Marshall, which came before the 
Court for Divorce in 18G4, the wife petitioned for a decree of nullity 
of mnri'iage on the ground of the impotency of the liiishaiid ; llie judge 
said he was not satislied tliat tlie petitioner’s case was established. 
He would, however, suspend his decree, and intimated his opinion that 
the petitioner ought for the present to return to coliabitation. If she 
refused, lie would make an order to compel her to retiini ; or, if 
she wished to appeal, he would formally dismiss the petition. 

Dr. Stevenson was once consulted b}" a husband who sought a 
divorce from liis wife on the ground of her alleged inability to aflord 
sexual intercourse. AVlien he married her slie was a widow, and 
had home several children to her first liusband. Her last confinement 
was a had one, and the right thigh was firmly aiichylosed at the liip- 
joint in such a position that the limb projected forward and to the left. 
The husband alleged .that he was unable to liave intercourse with his 
wife in any position. This seemed improbable ; and obviously the 
woman, $et. 42, was not iieceSsarily sterile. In tlie ease of Harris v. 
Harris, tried a frwv years ago, a suit for nullity of marriage, there 
was anchylosis of both hip-joints in the wife. Nevertheless, tliere w^as 
abundant evidence that there had been repeated sexual intercom*se 
from behind {more fcriariuti) , 

The following case, wliich came before the Divorce Court in 1868, 
involved the novel question whether these suits yf nullity were restricted 
to the husband and wife during life, or whether third parties could 
intervene to promote them for their own interest after the death of 
either. * 

The plaintiff claimed a right to julminister the estitfe of his deceased wife, who had 
died intestate. He made the claim as her lawful husband. The next-of-kin of the 
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who wore tho defendants in the case, contended that, by reason of physical 
incapacity, tho marriage with the intestate was void, an<l he was not the lawful 
husband. lie therefore hud no legal right to claim adrnijustratioii. 

% 

Sir J. Wilde said tliat a distinction must be made between void 
and voidable. In cases of physical incapaedty the marriage is not 
void, but voidable under certain conditions. TJius the party com- 
])laining must be sincere on the ground on wdiich lie is asking relief, 
'J’liere must be no uni’easonable dehi}", and tlje pliysical defect must be 
incurable. This matter of incapacity ought to he raised only 
the person who suffers any injury from it, and wlio elects to make 
it a ground for asking that the contract of marriage should be annulled. 
Snell a question can only be discussed and adjudicated in the lifetime 
of tli(i parties. It is a matter of liersonal complaint only, and has 
always been dealt with as sucli. In this suit tlie rights of third parties 
bad been intrcxluced. T1)0 question whether two persons are married 
or not may arise on a variety of occasions, and be raised by third 
persons, as creditors or otherwise. Now if tlie parties themselves are 
content witli the consortium riUe, and prefer to maintain the bond 
of matrimoiiy intact, would it not he almost intolerable that a third 
person should liave u right to insist upon an inquiry into the nature of 
their cohabitation and the revelation of their physical defects? The 
ground of nnllity must therefore he confined to a suit brought by one 
of the parties to the marriage in the Matrimonial Court. He pro- 
nounced the contention of the defendants to have wholly failed, and 
gave judgment for tlie plaintiff, the husband, whereby, notwitlistanding 
jiliysical incapacity, he was constituted administrator to his deceased 
'wife’s estate. 

Tardieu Ann. d’llyg.,” 1872, 2, 154) remarks tliat marriage 
implies the lawful union of a man and woman. Tliat such a contract 
cannot he entereil into except between persons who are of different 
sexes. Wlien tho sex is disputed, the doubt can be removed only by 
ail anatomical and jihysiological examination of the person. The 
intervention of a medical expert is indispensable in such a case, 
and the object of sucli intervention is perfectl}" delined. The problem 
for solution may be stated in these siinjile terms. Is the person 
married as a woman — a malformed woman — impotent and incapable ot 
sexual intercourse ? In tliis case, according to the strict interpretation 
of the law of France, there is no ground for nullity of marriage. 
Is the person a malformed man, presenting some doubtful appear- 
ances of the female sex ? In this case there has been no legal 
marriage. It is null ab initio. Assuming that there are no beings 
entirely deprived of sex, there may be cases, although rare, in 'v\'hich 
a mixture of the organs of the two sexes may be found in the same 
person. Such a being is incapable of entering into the marriage con- 
tract, since whatever may be the sex of the person with whom the 
contract is made, there must be^jdentit^^ of sex, and therefore nullit}’' 
of marriage. 

Impotenc}^ or incapacity of intercourse in a woman is in England a 
sufficient ground for annulling the contract, bat not st) in France. Jn 
the case described by Tardieu, it is distiiictly stated tliat the law has 
not placed impotency in i\ woman among the causes for nuilit}’^ of 
marriage Ann. d’Hyg.,*' 1872, 2, pp. 153, 155). 
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Mr. Atkinson has communicated the following recent cnses to the 
editor. 

Dormer (in^d) v. IVord, [1901] P. 20. — Married twelve years, 
instituted apparently to obtain a variation of tlie marriage settlement 
in her benefit. 

No medical facts recorded. 

B. (7/.) V. Ji., 1901] P.39. — Mr. Heath and Di. Carlick appointed 
as medical insi)octors. 

Wife : a virgin. Married four years. 

Husband : })ersisted in using separate bedroom, llofused to con- 
Rummate. Once pretended *’ so to do. Declined to submit himself 
to medical examination. 

(rorell Ihirnes, J. : Is not this a case of mere ^Yilful refusal to 
consunnnate the immiage? 

Decree nisi^ with costs. 

-1. (B,) V. A., [1901] P.284. — No attempt at consummation. Sr‘pa- 
rate bedrooms. 

Dl)on petitioner’s apidicutioii the Court rescinded a decree uisi 
for juillity of marriage, and dismissed the petition. 

7j. V. 7>\, [1901] P. 39. — Jiiijadenco may l»e infeiTed from conduct; 
persistent refusal to ctmsummate his marriage, to be t^xamined niedi- 
1 ‘ally, whilst medical insi>ectors report wife to be rin/o intavta ciptaqite 
riro. 

E. V. K,j 50 W, li, (507. — [Marriage annulled when for six inonths 
respondent resisted all attempts at intercourse. 

Divorce from Ordinary Cruelty. — 4’he medical evidence liere 

must be given on oi’dinary grounds, the medical jurist can only slate 
what he lijids in the way oj’ cuts, bruises, etc., and the jury, directed 
l)y llie judge, must decide on the cpiestion wlietlii*!* tlie medical 
evidence shows sulHcient “cruelty” for purposes of divorce. 
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SUILSECTION F.— LEGITIMACY AND PATERNITY; 
LEGAL PRESUMPTION OF LEGITlirACY, 

f]vKUY child born either in lawful nnitriiuony, or within n period 
after the death of the husband in accordance with tlie natural duration 
of gestation, is considered h}" the hhiglish law to he tin? child of the 
husband, unless the contrary be made clearly to api)ear by medical 
or moral evidence, or l)y l»oth combined. It is only in reference 
to rhvdicftl evidence that the subje<‘t of Legitimacy can here be 
considered ; but it is extremely rare to tind a case of this kind 
determined by medical evidence alone. There are genei’ally circum- 
stances wliich show that a child whose legitimacy is disj)uted, is the 
offspring of adulteiy, while the mediral facts may be pcj’fectly reconcil- 
able with the supposition that the claimant is tlie child of the husband. 
'Jdiese cases, therefore, have been reja^aledly decided from moral 
evidence alone — the nuMlical evidence respecting the peri(»d of gesta- 
tion or physical (*apacity in the parties leaving tin? mattir in doubt. 
'I’lie common law of this country was, according to Ia)rd ( 'oke, to the 
effect, that if a child was born during marriage, thcj husband Ixdng within 
the four seas of the realm (intra. qmttnor maria), and no j)hysical impos- 
sibility being pi’oved, tlie child was h‘gitimate. Access was presumed 
unless lie c<»nld prove that lie was rxlra quatunr mari(( for above 
nine months ])revious to the birth (BlackstJine). J>nt the present 
state of the J^higlish law on the? subject apjit^ars to be this. A child 
born during marriage is detuned illegitimate when, by g<md medical or 
other evidence, it is jiroved that it was impossihlr for tin* husl>and to be 
the father — wdietlicr from bis being under the age of puberty, from 
his labtiuring und(*r physical incapacity as a result of age or natural 
infinnity, or from the length of time which may havt' elapsed since he 
could Inive Jiad inttn'course, whether by reason of absence or death. 
With proof of non-access or innnorality on the part of tlu' motlicr, so 
important on thest? occasions, a medical witness is not in the least 
concerned. In a (*as(f of voluntary separation (?f liusband and wife, 
which the law' does not recognise, the cliil^dren Ix^rn are the children of 
the liiishand, unless non-acci'ss can be clcaily proved. 

In a case beforo Kindoislcw, Y.-C. [Atchhii v. Sjn'hjij, aa /.ait- Join'., Chan., 
]). aiu), it was ya'oviul that husband and wife had lived together nine years without 
liaviftg had a child, and that they then separated and did not live together again. 
Ten yoaVvS at'lor the separation, and while the w'it'o was in the habit td committing 
adultery with another man, a child was horn. This child was treated hy the para- 
mour ns his own, was called hy liis surname, and was brought up by him. Its 
legitimacy was cont(?sted, aisd the Yiee-CJuincellor decided tliat, notwithstanding 
the possibility of a<ieess on the part of the husHind, the child was illegitimate. It 
was held that in this case there was e«)nvinciiig evidence of illegitimacy, although 
access was possible. 

Another case decided^ by the same judge {Ploircs v. JJosseu, 
Februaiy, 1862) show^s, that where there is nothing strongly to affect 
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the cliamctor of the ^vomlln, a child will be held to be legitimate, 
although the opportunity of intereoiirse may have boon of the slightest 
possible description. Mr. Atkinson has favoured tJio e<litor ¥'itli the 
following note and references. The ])resuinption in favour of the 
legitimacy of a <*hild born in wedlock, within the usual period of gesta- 
tion, is a presumption which may be rebutted b}" appropiiate evidence. 

In a suit to perpetuate tostiiuony, Earl Poiilett, who died in ISOU, dei^osod that 
he laid never had intoroourso witli his wife (who less than six months after tho 
marriage giive hii'th to a full grown child) before marriage ; that srnui after liis 
marriage his w ife confessed tliat she was jwegnaiit hy another man, and that there- 
upon h*' sojniratod from his wife, and never acknowde<lged tho child : — Held, that 
the evidence was admissible against tlie cliild’s legitimaev rcenuftt Chriin 

[llHKi] A. C. ailj, 11. h.iE)), 

I’ho fidnltory of the wife, altbougb tlirowing tlio greatest doubt upon 
the paternity of the child, is not conclusive. It must be shown that 
the husband could not have had iicct^ss wliicli might result in paternity ; 
otherwise the presumption of sexual intercourse between liusbaiid and 
wife, and consequently of legitimacy of the child, must prevail (Gordon 
V. Gordon tC Granrille Gordon [1903] P. 141, Jeune, P.). 

Ill some instances, the law assumes without medical evhlence that 
the ort*spring is illegitimate, as where the husband and wife have been 
legally <Uvorced previous to the nativity “a cincido mfitrimouH/* 

Tliore is a peculiar ditlVuence in relation to legitimacy, between the 
laws of England and Scotland. A child bom of parents in Scotland 
befoiN' marriiige, is rendered legitimate by tlieir siibsecpient marriage. 
In England the oflspring is illegitimate, whether the parents marry or 
not after its birth ; but under tlie Poor Law Act (4 & 5 Will. J\\), if a 
man marry a single woman liaving a child or children living, of whom 
jjossibly he is not the father, he is bound to maintain them as if they 
were his own, and born after marriage. At the same time the cliildren 
are not legitimated by tlie marriage, lu the case of JiirttrhiHtlr \\ 
Varddly decided on appeal by the House of Ijords in 1810, it was held 
tliatachild thiislegitiiimtedby the law of Scotland (unild not be allowed 
to succeed to bis father as heir to real estate in Ehigland (see case of 
Dalhoudr v. WDouall, House of Lords, 1810). These suits are chitdly 
instituted in respect to the right of succession to real estate or in claims 
for peerages ; and medical evidence is then frequently rufjuired to clear 
uf) the case. 


MEDICAL. 


EVIDENCE 


OF LEGITIMACY. 


The medical evidence then that nu\y bo required will refer to tlie 
following facts whicdi will be considered in order. 

Has tliis woman had a child ? I “ SupjiosititiotV^s 

If so, is the alleged child of tlie age required? j Children." 

If the woman lias had a child, aiyl no question is raised regarding 
substitution, its legitimacy must depend upon — 

1. Pliy^ical coinpeteiic}*. 

2. Access within reasonable time involving — 
T[a) Natural duration of pregnancy. 

(b) Sliortened ,,, ,, 

(c) Prolonged „ „ 


On tlie part of I 
the liusbaiul 1 
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From wlijit has been states!, it will be perceived tliat the English 
law does not regard the date of conception, which cannot be fixed, but 
the date of birth, which can 1)0 fixed. It ai)i)ears that, liypotlietically, 
a child born after tlie d(;ath of the wife, provided she has been lawfully 
married, is legitimate, although the niarriag(3 is legally <lissolved by 
the death. Two cases have already been rpioted in whicli living 
children were born after the death of tbe woman ; these facts are of 
especial intei’est in relation to tenancy by courtesy. AVhether the 
birth takes place by the aid of art tlirough tlie outlet, or by the 
Caisarian section, the husband, if the wife li(* at tbe lime dead, cannot 
legally claim tlie estate; but the child thus born out of marriage is 
legitiniale, and if it live may, on attaining its majority, take the estate 
of which the mother was seised (see Ciesarian Extraction,” 
infra). The fact that the English law disregards the time, place, or 
date of conception might therefore give rise to a singular (jiiestion. 
A child may have been conceived befoie the marriage of the parents, 
and be brought into the world by tlie Ciesarian operation after the 
death of the mother: Inmee it would neither be hcffotten nor horn in 
wedlock, and yet, according to the principles of the English law, it 
wouhl be the h‘gitiinate offspring of the marriage. 

It sometimes happens that a child is born after the death of the 
husband, (^mception is assumed to have taken ])la(re during wedlock ; 
and although the child is not born in wedlock, the presumption is in 
favour of h'gitimacy, unless non-acc<^ss or physical incapacity be 
distinctly proved, lienee conception during wedlock, and birth after 
the dissolution of the marriage by death — or conception before wedlock 
and birth during that state — or conception and birth during lawful 
wedlock, equally create a presumption in favour of the legitimacy of 
offspring. 

Has this Woman had a Child at all?— Tliis has l)cen considered 
fully oil p]). 08 et srq, (j,r. 'J’he only ])ointlhat requires to he mentioned 
here for emjdiasis is that if the child has survived (wliicli it has ex 
hypothcHi of legitimacy), it must have l)een of at least six iiioiiths intra- 
uterine development, and therefore the marks left l)y its birth have heiui 
and still may be manifeht. The woman also may l>e denionslrablj’ 
sterile (ride ]>. 13 ct acq,, also Vol. I, ^H^insent for Exaininatioir ’). 

Is the Child Produced of the Age Required? — If only a medical 

])ractitioner he on his guard when called to a case of labour in a liurrv 
to persons who liave not 2 )revioiisly engaged liimj a mistake of this kind 
is not easy. , ^ 

A woman may substitute the living cliild of anotlier woman for a 
dead child of wliich she herself has been delivered, or for a nu)le which 
imn^ have jijissed from her. So, again, a male may be suhstitiited for 
a mmale child, and rice rersth The practising of a fraud of tliis nature 
may seriously affect the rights of inheritance of 2>arties ; hut it cannot 
he accomplished without great deAtei’ity and cunning, or without the co- 
operation of several accomplices. One instance occurred at Chelsea, in 
1842, where the fraud was brought to light by the deatli of the supposi- 
titious child. Tlie calling in of a iirofessjonal man would load to dis- 
covery, when the question was simjdy whether delivery had or had not 
taken place; hut if it is allt*ged that one liviny child has been substituted 
for another, the proof of this can depend on medical evidence only 
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when the ngo of the supposititious child does not liappeii to correspond 
to the date of the pretended delivery (“ Ann. d’H.vg./' 1829^ 2, 227). 
'riie legitimacy of the elaiinaiit of tlie Douglas Peerage was disputed on 
this ground, hut apparently without foundation (see Pat(‘rnitv ”). 
An instance of this description will be found in Henke’s Zrilschr. dcr 
S, A.. 1845, 2, 172) ; and a trial has taken place in Ehigland, involving 
the alleged substitution of a child, but re(iuiring no medical t^vidence 
for its eluci<lation (/hn/ v. /k///, Leicester Ijont Ass. 1845), In 
another case it was proved that a woman had substituted a doll for 
the dead bt)tly of a child of which she pretended she had been 
delivered. In a case nuMitionod by Chevers, 

Olio Mii>sainat Jaiioo, a uiidwifo of Ilissar. being oinployod to attend a woman 
in liov oonlinenient, pei^uatleil li<‘r tliat the ehild of wliioh she had been delivereil 
was a monster with two heads, not fit to he looked at; ami slie afttawards said 
that it was dead, and slie would take it aw;iy and bury it. Slie aeconliuglv wont 
away. Next morning, her sorvieos being rotpiireil. tlie midwife was sent for, but 
>ho excused herself from going umler the preteiiee that she had just been delivoied 
of a eliild. This iniprobalde story excited sus]>icion, and the judice were called in: 
the midwife declartnl that the child was her own. Tliis sh(> also maintained at the 
tiial. It ajijH'jired, however, from the evidence of other mid wives who examined 
her shmtly after tlie liiscoveiy of the chikl in Ii<‘r house, and also from the ileposi- 
tion «jf tin* eivil-surgeon, tliat she exhibited no signs of recent delivery. Several 
of tin* neighbours, wlio were constantly in the habit of se«.;Lng her, dr*i)osed that she 
had nut exhibited any outward signs of pregnancy. She <Ud not atti‘mpt to prove 
how she had ilis])i)sed of the body of the cliild, which she alh'ged lanl died immo- 
diatrly after its birth. This was ]»roved to ho a false stateinout : she had taken 
2 H>.sses>ioii of the cliild of wJiieli tlm woman whom she attemh*d Jiad bo(‘U dolivi-rod, 
r« ]»iesentiiig it as her own. ^ho was convicted (•* Mt.‘d. Juris])!*, for Ijidia," jn 512). 

ITio manner in which an imposition of this kind may be carried out 
is well shown by a case wliicli occurr<*d in b’rance. 

The \vo/iian was in tin’s instaneo married. She was deaf and dumb, and it 
appearod that h«*r husband was in collusion with her. It was not in her pow'or to 
make any <lis]>osition f)f some projH*rty to winch the children of Jier marriage would 
he entitl**<h and by rhe ud\ ice of lier husband she simulated ]»rf.*giiancy, in order to 
deprive tlie lieir-at-law of the prf)]K*rty to wliicli, if she died childless, he warn Id b«^ 
entitled at her d<*ath. The facts, as far as they couM be asiicrtained, w’oro as 
follows: -Tlie woman was «i2 years of age, and althtjugli slie had been married 
for a perlorl of twenty yea!>, had liorno no children. On tliis occasion she said 
she was deliv«*red without any ijie<li*al assistance. All her acquaintances and 
friends weie i<Mdy to d(‘j)oso tliat for six inontlis she had ])rc*sented the usual jiro- 
gi’essive apjicavance rd' rial pregnancy, and that she had manifested the usual 
indisposition attending this slate, including oc«Msional faintings at church, etc. 
For the heir-at-law^ it was contemled that she had sulistituted, in her false 
aocouclienieiit, tlie child (f!' a pei^^n named Peyrins. hoin only a ft^w days before 
the date of her pretended eonlinenieiit, and that she liad made a false declaration 
of the birtli. A midwife was ready to de|»oso that the deaf and dumb w'oman had 
never been a mother. The decision in this case is not stiit«*d (“Ann. d’llvg.,’" 
1817, 1, IbJ). ^ 

It is obvious that it can only be l^y the coiuciilence of simultaneous 
delivery of another woman whose pregnancy is unsusp<*cted, tliat u 
trick of this kind can be successfully practised. In all cases tliere 
must be a ft igning of recent dcTivery, which ii medical man of moderate 
acumen woultl he able to detect (r?V/c Sub-section D). 

Cases involving a question of substitution of children are not very 
common. One of these {Hutchins v. Ilntchins) was heard in May, 
1851 ; and in this tlie anioui^t of ingenuity recpiired to perpetrate the 
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fraud was only equalled by the skill with which the facts were exposed. 

Other cases have come before the Courts. 

• 

In fL V. Hh’peJ/inrne and wife (C. C, 0., Ft;l)ruar 3 % 1870), the prisoners were 
ehar^ed with conspiring to docoivo a innn nairicd Ironsido, by falsely reprosontiu^ 
that Ill’s wife liad given birth to a fonialo chihl. Mrs. Ironside, the wife, was in 
collusion witli the accused. 8ho had been married alx>ut nino months, and had 
given lior liusband the impression that she w'us pregnant, in conjunction with 
the prisoners she pro<aired tlu) child of another woman, and this woman oamo 
forward as a w itin^ss at tho trial. A woman acting as iiiirso was als«j examined, 
uiid stated that she had procured a “sheep’s pluck/' which was sulisequontly 
treated like tlio aftor-birth on the night of tho pretended dcliverv. The facts were 
so ])atc*nt that nnMlical evidence was not necessary to prove that Atrs. Ironsido had 
not been dfdivorcd of a child. 

A medical man may loam from this case that the marks of blood 
about the sheets or in the room, and the alleged huniing of the after- 
birth, may in these eases admit of an entirely different explanation. 
TJie [irisoiiers were convicted. 

A somewhat similar case was tried in Deeemher, 1870 (/f. v. Mf/r// 
Hall, C. C. C.). 

Tho ])risonor had horo (‘oiispirod with a woman to inako it appear that slio had 
boon dolivcrcMl of a child. Tin? nurse Iiiicd for tho occusiun was not allowed to ho 
present during tho alleged dfdivory, tho prisoner acting as midwife. AVhen the 
nurse was called into the room, sln^ was shown by tlio prisoner the usual marks of 
a recent (h.diverv, and on proceeding to wash Iho child, slio found that it had 
already been washed, and was not a. new-born unwashed child. It was tlien 
pvovoii that the }»risonor had on the da\' of tlio ]»retended delivoiy procured tho 
child of another woman who had boon attondo*d hv a medical man, and who gave 
contirmatorv (>vi<leiico on this ])oint. Earro said that ho attended the woman after 
tho alleged birth, and from what ho saw ho was sui’O that she liad never given 
birth to a child, lie then charged her and the prisoner with fraud. Tho prisoner 
was coiiN icted, 

III tliis case it will be perceived that tho prisoner had cunningly 
waited until she could procure a new-born infant, and had then fixed 
the false (hdivery for the same day. 

These, it will he seen, were attempts at fraud, easily detected and 
exposed when medical men were called in, or when all the parties 
concerned were not in collusion. 

A more daring attempt of this kind came before the House of Lords 
in 1870, in reference to a claim for the earldom of Wicklow (77/(? 
Wicldow Pceratfe cane^ Com. for Privileges, April 1, 1870). 

Tile titlr* and estates of tho l^larl of Wicklow jiassod at' his death to liis brolher's 
issue. Tho liist in succe.ssion was George Howard, whO;, after a caivor of lUssiiia- 
tion, hail died in October, ISIH. lie was marriod, in February, 1883, to Ellen 
llichardson, tbe daughter of a coachman. In default of issue tlio estates devolved 
on his brother Charles, the secoiul in .succession. Ellen Howard (late Itiohardson) 
produced a male child, wlio, she alleged, was born on Mav U>th, IStM, and this 
chilli, if such wore tlie case, w'onld bo tho son of her husband George Howard, ami 
consequently the rightful J'larl. Mrs. Howard was at tbo time in lodgings, and the 
lodging-house keiqiers, Air. and Mrs. Bloor, and a sister of the latter, one Rosa 
Day, wore tho principal witnesses in favour of tlio claimant. Mrs. Howard was, 
or prob'ssod to bo, taken suddenly ill at the date mentioned. Airs. Bloor went for 
a doctor, who was not at homo, and on retarding ho was told that AErs. Howard 
had been conlinod, and be saw an infant in Kosa^Day’s arms. This was the whole 
of tliG ovidoiice of tho child’s jiareiitago. Tho Lord Chancellor observed that the 
evidence was given by tlio witnesses with a liriniiess of demeanour ainl an absence 
of hesitation which would have coinmandod credeuoo, unless it had been oontra- 
(iictod b}-^ all tlio surrounding circumstances. Neither medical man nor nurse 
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attondoil Mrs. Howard, altliough it was hor first confinoment, and the infant would 
have ])Oon a seven-months* child. It was never rof^isterod, and never haptissod. 
There was further stron«> evidence tluit she had not borne a child, and that the 
child which she had prt)d viced as her own was obtained by her in Au<>iist, 18t>I, 
from a jj^rl who had been recently delivered in a workhouse. IMrs. Ilo ward was 
clearly identified as the perstm who had taken away a child from tlie worklioiise at 
tins time. Her story was thus proved to bo false. The House of TiOrds decided 
a^raiiist the claim, and came to the conclusion tliat the witnesses had boon ^juilty 
of perjury. 

IVaud may be fairly suspected in cases of this kind, when a woman 
lias not been attended by a medical man, and wdien there is, as there 
always must be, an unexplained mystery about the snrroniiding 
circumstances. A medical man of character ma\’ be called in to attend 
a woman some time after an alleged delivery, and unless lie is well 
upon his guard, his name and n‘patation may bo used as a sliield to 
cover a gross imposture. In this case he should take nothing for 
granted; but should iirmlv insist uixm having a kiuiwledge of all the 
facts, and see all the parties alleged to have been present at the 
delivery. He must not trust to the appearances of blood in the room, 
or the appearances of a burnt placenta, for these conditions ma}' be 
easily imitated by an artful midwife. 

The case of (jcdnoif v. Smith (Rolls Court, Xovemlxu*, 1<S0 1) is in this 
respect instructive. The fraud was maulv successful, and but fv)r the 
dying declanition of tlie woman, would proliably have wholly (escaped 
detection and exposure. 

The ]»]iiiutitf oliumed to bo the only child of Mr, and Mrs. ( lodnoy, and to bo 
entitled to inoperty under niarria.ito-sottlement, !Mr. and !Mrs. (rodiinv wove 
married in May, bSol ; fi'om that time to bSoi there w';is no issue, althoii;i:h it w\as 
stated tliere had been several rnisear)-ia;;«^s. Mrs. 0(Mlnev, allo;^in.u’ tliaf she wavs 
])vegniint in ISo’l, iMine to laoidon, and took lodjriiijLts tliore in the early j^art of 
18o4. (In IMnaiary lOtli in tliat yoar, .she was ay>],'an.‘ntlv seized willi the. ]>ains of 
lalvoiiv. and >ent for a man, ealliriL'’ himsidf Dr. Gos.-s, who, it was st!it<?d, delivered 
laa* of a fer/iale cliild-~the ]ilaintitf in this case. Mr. Gednoy tlien ranio nj) to 
London, disinissed Goss, willi whom ho wavs dissalisfiisl, and «-onsultod Earre. 
The siibstanee of his evidence at the trial was that ho was calhsl in, as a perfect 
stran.ijror, to attend Mrs. (iedney in lier confinement on tlx^ I’lX'sday, tho lady 
having been coiifinod on the Ihiday previously; that lie attended her froiii 
February 14th to Marcli 7lh ; that it wa.s an ordinary case of continennmt — there 
Avas nothing unusual in tlm mother i»r child; that the child loolo-d tliree or four 
days old \vh“u he first .saw it ; that lif> had no doubt lie puiMied tlie same ruodo of 
.attending to the case a.*:^ was resorted to in othcT similar casos, such as ])iitting his 
hand on the* iitenis, abdomen, ete. ; that it was not ])o;s^iblo the lady could //o/v> 
hfOH nmJiHf fl at o//, etc. tl'he evidrnco of the rejiuted father, Gedni y, was tliat liis 
wife, according to her o^ui statement, \va.s pregnant in iNo.'L and in I'ebruary, 
LSo4, she came to London, not to be confined, but for the ])iirposf* of procuring 
medioal advice. He registenMHhe <*bi]d and treated it a.s liis own ii]» to the time ol* 
liis wife’s death in March, bSoT, and it was m>t until then that lie had anv doubt 
tliat the plaintiff wa.s hi.s child. On the j>art of the defendant, it was alleged that 
Ml'S. Gedney Imd nal been delivered of a child. Porter, }a?r ]>hysieian, Vho 
C'xamined lu'i’ bod\ after de.atli. deposed to this ellect; and anotliei’ phvsician, 
who attemhrd lier for venereal dise^ase in J^,-pteniher, .statnd that he did not 

brlieve that she was at that time jxegriant. Three of tlie female s(?rvaiits of the 
family, W'ho waiy much about hc*r, and saw hei* nmh'e.'.sed, di^]K>.se(l that wdien she 
Jett fin* IjOiubm in lehruarv, 18.» I, fh<*ro was no appearance of hf;r being pregnant. 
This wars confirmed by thf; lodging-house keeper and other j>er.sons avIio had full 
ojiportunitie.s f>f judging of lier T-onditiou. It was further ])rovod that Dr. and 
Mrs. Goss (the latter with a bundle iindor her cloak) called at tho house on the 
afternoon of tho day on w'hicli Mrs. (I’edney was s*iid to liavo boon confined, ami 
that they wore alone in the room for some hours with Mr.s. Godmiv. liuriiig this 



LEGITIMACY, MEDICAL EVIDENCE BEGARDING. 


97 


time (from 4 to 11 p.m.) no nurso was procured, and no noise of a child was heard ; 
but various articles were asked for, and on the landlady entering the room in the 
evening, she was shown a baby ; but it had no redness of skin about it like new- 
born chilcfren. She also saw some marks of blood, etc., about the fireplace, and 
Goss told her that ho had burnt the after-birth. It was further shown that on 
February 4th (Mi’S. Godriey was alleged to have boon confined on the 10th), a 
woman named Lydia li'l etcher was delivered of a female child at the York Koa<l 
Lying-in Asylum ; and that on Februaiy 10th a goiitlemau and lady — afterwards 
identified as "Dr. and Mrs. Goss — had called at the hospital, and iuduco<i Lydia 
Fletcher to consent to give her child to them, in order that it might be adopted by 
a lady, who would bring it up as her own. 

The child of Fletcher was ])roved to have been remarkably fair, with blue eyes, 
and this con-osponded to the description of the child brought to the lodgings on 
February lOth. There was a total absence of parental likeness, as Mr. and Mrs. 
Gednoy were tiark. To support further the defendant’s case, a clergyman was 
called, who swore that Mrs. Godney voluntarily confided to him that the plaintiff 
was a supposititious cliild, which she had adopted in order to recover the affections 
of her husband by appearing to have become a mrither. This statement was borne 
out by a lady’s-maid of Mrsi Gednoy, who swore that her mistress had confided to 
her the whole secret of the deception put upon her husband ami family : the testi- 
mony of the two differing mainly in the fact that to the former Mrs. Gednoy was 
alleged to have stated she had been confined of a still-born child, and to the latter 
that she had never been confined at all. Mrs. Gednoy had siibsequontly, it was 
alleged, made to her father, on her death-bod, a confession of tlie whole deception ; 
and this was the statomont which came to the knowledge of Mr. Godney on the 
day of his wife’s finxoral, and first raised in his mind a doubt whethcir the i)laintiff 
was his own child. The jury returned a verdict for the defendants, thus denying 
the fact of the plaintiff being Iho child of Mr. and Mrs. Gednoy. 

Tlio remarkable part of this case is, that the fraud had nearly suc- 
ceeded. It liad been perpetrated ten years before? tlie trial, and did not 
come to the knowledge of the husband until after his wife’s <leath. 
AVas this woman delivered of a child at all ? According to Porter, who 
examined lier body after death, she had never borne a child. The 
reasons for this 4>piiiion are not given, hut it is to be presumed that he 
found the uterine organs in the virgin state. Farro, who was called in 
to attend her after tlie dismissal of Goss, stated that he saw her every 
day for the first week, every alternate day for the second week, and 
during the third week rather oftener. Ilis opinion was that she had 
certainly been delivered of a cliild. The conflicting evidence on a 
simple matter of fact in this case points to the necessity, outlie part of a 
practitioner, of making accurate notes of obstetric cases which come 
before him in a mysterious manner. These notes should include, 
not only the ineilical facts, but the reasons upon wdiich the opinions 
are based. • 

In a more recent case, Meadow's read^y detecited the imposture by 
the age of the child, and the absence of signs of recent delivery. 

Salisbury v. liawson (Queen’s Bench Division, before Mr. Justice 
Hawkins, May, 1895) is the most recent case of an attempt to force a 
‘‘ snfiposititious (fluid.'’ Tlie case was remitted from the Chancery 
Division by Mr. Justice North to try if an alleged posthumous child 
w'as the daughter of Mrs. Salisbury. The question of illegitimacy in 
its usual sense was not •raised. An income of considerable amount 
(.£800 to ^1,500 a year) depended on thc^verdict. 

Mrs. Salisbury, oot. 38, had had several miacarrmgos aud expected to ho confined 
in Apiil, ISUo. On Fobruaiy 23rd, 1895, she was alleged to have been delivered of 
a full-tonii child (female) ; she had previously objected to espionage by remainder- 
men. Her murriud sister was alone with her when child was alleged to bo born 
M.J. VOL. II, 
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[it Ijcing asseited (1) door would not open; (2) bell would not ring; (3) it was 
about 2 — 3 a.m., but no time-piece was in room] — a local medical man saw her 
1(5—18 hours after alleged doliverv ; he examined neither mother nor child 
(obstetrically) ; he appeared satisfied and stated the child was Jull-time ; 
some days later she refused to bo examined by him (beyond the combtion of 
mamma?, no milk) — she did not nurse child, but fed it on condensed milk soon 
after alleged birth — when she went into widow’s mourning, she was not measured 
by her dressmaker— she denied producing an abdominal pad and calling it “ the 
baby.” The child’s birth was registered, and she was churched. Tlio soiled linen 
was kept in room for four days. iSeveral wouiou had iioteil signs of ju'eguancj’' 
(size and spnptoms), but she was never medically examined as to her gravidity 
before the alleged birth. 

Dr. ilorrocks was called as an expert to state that child’s condition, as given by 
witnesses, showed it was not a neonate. 

A medical man gave evidence of finding hfrs. Sabsbury a neonate to ado 2 )t on 
tlie day of tlie alleged birth. It was the female child of a single wonuiii, which 
was not legistered in its native district. 

Verdict : the alleged daughter W’as spurious. 

A full report of the case appeared hi the Times newspaper, May, 
1895. 

The latest cause eelehre of this class comes from Germany, where 
in 1903 Countess Kwilecka was accused of liaving put forward a sup- 
posititious lieir. The editor is unable to obtain a copy of the whole 
of the medical evidence, but the following remarks by simio of the 
experts are so mmdi to the point as to deserve to be recorded here. 

Dr. Duorssen, after a lengthy statement of fuct>s and tlieories, declared that he 
believed that the^ aocicsed countess did not give birth to a child in ltSJ>7. 

Professor Freund, gyiuecologist, on the contrary, stated that one could not 
base any scientilic opinion iip^ui mere suppositions; but in the ease on trial 
there had been £iltog(jther too much conjecture and too few facts. lie charac- 
terised as mere su])positions nearly all the points upon which Dr. Jiuorssen 
based his opinion that tlie countess had not given birth at tho time stated. He 
said the mental condition into which many mothers fell after childbirth would 
explain tho curious attitude of the countess towards an exponeneed j>hysa*iaii. 

A third expert, Dr. Stoniier, said that from a medical point of view he con- 
sidered all the evi<lence in this case referring to the childbirth in 18i>7 as absolutely 
valueless either in fav(»ur of or against tho accused. Still, ho thought there was 
an unusual accumulation of susi)icious eii'c\imstances. 

Ill llie end the countess was acquitted. 

Physical Competency on the Part of the Husband.— This 

lias already been fully considered (vide ‘MmpoteiKiy,*' Sub-section A). 
It calls fur no further remark her (3 beyond a caution as to cryptor- 
cljisrn, </.r. • 

Opportunities gf Access on the Part of the Husband.— On 

the legal aspects of what constitutes access nothing more tliaii has 
been said above needs to he inserted liere. 

lor medical purjioses we liave only to consider tlie duration of 
natural pregnancy. (For a full discussion of the average and its limits 
either way vide above, Sub-section <J, jqi. 44 to 67). Here w’e need 
only state that the period of gcstation is not fixed by law. 
In all cases of contested legitimacy, the question respecting tlie dura- 
tion of gestation, wlien it arkics, is left entirely open by the English 
law. Idle Frencli law allows 300 days, and the Prussian law 801 
days; but no period lias been fixed by English jurists wilJiin which, 
or be 3 "ond wliicb, a child, if born in w^edlock, will be presumed to be 
illegitimate. The decision of a court of hnv w^ould be founded quoad 
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the duration of pregnancy on the opinions of experts selected for the 
occasion, and each case would he decided on its own merits. Prece- 
dents cah have hut little influence on these occasions, because a 
court may think fit to pronounce illegitimate, on non-medical 
grounds, a clnld born in tlie tliirty-eighth week of gestation, while it 
may decide that another was legitimate that had been bom in the 
forty-third week. By some law authorities /o7-^y weeks (or 280 days), 
and by otliers forty-tliree weeks (or 801 days), liave been taken as the 
uliimum tamjms pariendi ; hut as the ])eriod of Jiunuin gestation is 
wholly independent of any legal dictum, it is not the custom of courts 
to acib upon this as a rule. Nevertheless, it is clear in some extreme 
cases that the law may fairly interpose, and pronounce for a reasonable 
limit. 

The editor would suggest that a fixed limit would save litigants 
much ex])ense and witnesses much perjury. The limit might be fixed 
more liberally than by the French and German laws, and might be 
ma<le applicable to cases of contested legitimacy only. 

We may now record some legal trials in which the question of the 
duration of pregnancy has been raised. 

Til the case of Cotterralt v. Ctdtcrrall (Consistory Court, July, 1847)» a child was 
born diiriii" the marriage, and the husband proceeded against the wife for a divorce 
f)n the gi'ound of adultery. The main proof was based on the fact that in order to 
have been the child of the husband, it must have been born after munihs^ 

gestation. The husband left liis wife in New South Wales, and was absent for 
that period of time witliout possibility of access. The judge (Lushington), without 
entering into the question of protracted gestation, upon proof of this allegation, at 
once i^ronouiioed for the divorce. 

Such a duration of pregnancy is not supported by an}^ known facts, 
and is altogether opposed to medical probability. 

In an affiliation case at the Thames Police Court (October, 1857), proof was 
afforded that the jiutMtive father had been absent from England eleven months and 
.six days bofoio the child was born, and on this evidence the case was at once 
dismissed. A husband and wife had jiaited on January 23vd, 1858, the husband 
going to the West Indies. A child was born on December 29th following, i,e. 839 
days (or forty-caght weeks and throe days) from the time at which tlio husband 
jiaitod from the wife. Tlie child died, and a claim was made on a life insurance 
society for a sum of money alleged to bo duo to the parents on account of this 
child. The society refused payment on the ground that the child was illegitimate. 

Tlic author’s opinion was adverse to the claim ; the length of the 
alleged gestation, and the state of the child when born, were deemed 
suflicieiit to ])roYO that it was not the child of the husband. 

In Anderton v. Gihhs (1834), it was d(jf*idod that a child born ten 
inontbs (or aliout foriy-Uco icceks) after intercourse with tlie husband 
was legitimate. A verdict had been already rctunicd establishing the 
legitimacy of the plaiiitifl'; and an attempt was now made to set this 
HsidS, among other grounds upon the i)loa that the offspring was 
illegitimate, because it had been horn at so long a period after possible 
access. It appeared that the mefther of the plaiiitifl’, for some time 
before and at the perio^l of the birth, had been living in adulterous 
intercourse ; and that about ten months Ixjfore the birth of this child she 
had liad a jirivatc interview with her husjiand, when it was assumed 
that there had been access, but the x>‘"^rties did not meet afterwards. 
Before the adultery, they Iwid lived together two years without having 
had issue ; and in the iiresent instance the child was born after a x^oriod 
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of/ojiy-two weeks — facts which w^ore considered to establish its illegiti- 
macy. The opinions of Clarke and other medical men were adduced 
at the trial, and these limited the extreme period of gestation to forty 
wrecks ; but they at the same time declared that the subject was 
involved in great uncertaintv. The Vice-Chancellor considered that 
the jury at the trial had given a proper verdict by finding for the 
plaintirt’s legitimacy. The jury were not to decide by whom the child 
had been heyottcn, but whether it could by any possibility be the child 
of the hnsbaml. With respect to the period of gestation, there was no 
difficulty. Clarke and other authorities confessed that the subject was 
involved in darkness and mystery, and that the Faculty of Medicine 
knew notliing certain about it. There was no positive evi<lence as to 
the exact day on which the child was born, nor on winch the interview 
between the liusband and wife took place : therefore tliis would allow 
of the period of gestation being reduced to about weeks, or 
less. The legitimacy of the plaintiff was in his opinion legally estab- 
lished. b rom this case it will be seen that a child may be affiliated on 
the liusband, although tlie wife may be living at the same time in 
adulterous intercourse with another jierson. 

Few trials in relation to h'gitimacy have excited more attention 
among jurists than the Gjirdner Feerage case, which came before the 
House of Ijords in 1825. A full account of the medical evidence was 
published by Lyall (“Med. Kvid. in Gardner IVenige Case,” 1827). 
Alan Legge Gardner, the son of I^ord Gardner by his second wife, 
petitioned to have his name inscribed as a peer on the Parliament 
liol]. Tlie peerage was, liowever, claimed by another person, Henry 
Fenton Jadis, alias Gardner, wlio alleged that he was the son of Lord 
Gardner by liis first and subsecpiently divorced wife. It was con- 
tended tliat the latter son was illegitimate; and in order to ('stablish 
this p(»int, the evidence adfluced was partly medical and partly moral. 
Lady Gardner, the motluu' of the allegeil ilh^gitimate cliild, parted 
from her husband, on board of his ship, on January 30th, 1802. Lord 
Gardner went to the AVest Indies, and did not again see liis wife until 
July lltli fuilowiijg. The child whose legitimacy was disputed was 
born on December 8tli of tliat year. Tlierefoie the plain medical 
(luestii.ui, taking the extreme view, was whether a cliild born 311 days 
{forty-four /reeks and three days, from January to December) or 
150 (lays (i/renty-ont' wet:ks and three days from July to Decembei) 
after i>ossibIe intercburse, could be tlie child of the husband, Ijord 
Gardner. If these (jiiestioi]|^ were answered in the affirmative, tJien 
it followed that this must liave been either a prmnature or a protracted 
birth. Tliere Avas no pretence that it was a premature case, tlie child 
having been mature wlien born. Tlie question then was reduced to 
this — Was this alleged protracted gestation of 311 days consistent 
with medical experience? Tlie principal obstetric practitioners in the 
kingdom were exainiiHid on tliis point. Their evidence Avas con- 
flicting, but a majority concurred in the opinion that natural gestation 
might hit protracted to a iierhxl Avhicjh Avoiild certainly cover the birth 
of the alleged illegitimate child. On the mural side of the (luestion, 
it Avas clearly proved that Lady Gardner, after the departure of her 
husband, Avas living in open adulterous intercourse Avitli a Mr. Jadis ; 
and on tliis ground Lord Gardner obtained a divorce from her after 
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his return. He subsequently married a second wife, by whom he had 
the claimant, Alan liegge Gardner. It was contended that the other 
claimant was really tlie son of Lady Gardner by Mr. Jadis. The 
decision of the House was that this claimant was illegitimate, and 
that the title should descend to the son of the second Lady Gardner. 
The decision appears to have been chiefly based on moral circum- 
stances : for liad not the first Lady Gardner been living in adultery at 
the time of her husband’s departure, it is highly probable from the 
medical evidence bearing strongly that way, that the legitimacy of the 
child would have been admitted. Again, supposing tlie child had 
been born two or three weeks earlier, tlie question would liave resolved 
itself into this: — Who had begotten the child — the husband or the 
adulterer ? This could not have been decided, and then probably, 
as in the more recent case of Anderton v. GibhSy the rule of law 
w^ould liave pronounced the husband to have been the father. Morally 
speaking, the decision could not be impugned, but medically speaking 
it assumed that gestation could never be protracted to the 811th day 
after jirobable intercourse. Considering that conception is not necessarily 
the immediate result of intercourse {vide, j). 4G), and that we liave no 
data for fixing the precise time of its occurrence, this decision could 
liardly be sui)ported on medical grounds. We should not bo justified 
in afiirining that every child born forty-four weeks and three days 
after the opportunity of intercourse with the husband was ex necessi- 
tate rci an illegitimate child. Of the seventeen medical experts 
examined on tins occasion, five supported the opinion that the duration 
of human i)r6gnancy was limited to about nine calendar months, i.c. 
from thirty-nine to forty weeks, or from 273 to 280 days — or, strictly 
speaking, from 270 to 280 days; one of the witnesses, indeed, said 
from 265 to 280 days. These witnesses, of course, gave a negative to 
the possibility that Henry Fenton Jadis, alias Gardner, could have been 
the product of 311 days’ gestation. On the other side, of twelve 
medical men who seemed to agree respecting the above-mentioned 
l)eriod as tlie natural term of gestation, the greater number maintained 
the jnyssibility of pregnancy being protracted to nine and a half, ten, or 
even eleven calendar months, and of course to 311 days — the alleged term 
of gestation at which the counter-claimant was horn — and thej' thus 
admitted the possibility that H. F. Jadis, alias Gardner, might be a ten 
and a half months’ child (Lyall’s “Med. Evid. on tlie Duration of 
Fregnancy, etc.,” p. 8). • 

in a well-marked instance of gestation from^ a single intercoui se, 
noticed by Keid, the interval was 293 (fiiys ; and by referring to the 
cases of Itighy and Merriman, it will he seen that tlie periods of gesta- 
tion from a single intercourse have varied to a much greater degree 
tliafi the two here placed in comparison. The following case was tried 
in the United States in 1844 {The Connnonirealth v. Porter, Cambria 
county, Pa.). The facts were somewhat similar : — 

The defendant was indicted for forniwition and bastardy. The prosecutrix, 
aged twonty-threo, stated that she liad luul •intercourse with the defendant on 
September 24th, 1842, and with no other pei’son before or subsequently. She was 
delivered of a child on August 7th, 1S43. aftefl: 317 days, ov forty • Jive wtelxs and 
two days' yeetatioii ; and she swore that the defendant was the father of the child. 
The menses ceased about thrdo weeks after intercourse, and they only appeared 
again slightly about live weeks before the child was born. At this time she had 
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pains, 'which continued inovo or less until her delivery. She first knew that she 
was pregnant three or four weeks after Intercourse. 

The defence was that, from the period of time which had elapsed, tlie 
defendant could not liave been the father of the child. He therefore 
merely proved his absence, and that lie did not return until after the birth 
of the cliild. No evidence was adduced to impeach the character or con- 
duct of the woman. It was proved that she had always borne a good 
reimtation, and that she liad been seduced by the defendant under a 
promise of marriage. Rodrigue deiiosed tliat, in a practice of nineteen 
years, he liad attended some Imndreds of cases of midwifery, and the 
longest period of gestation wliich lie had known was tva inohihs. He 
considered the pains described by prosecutrix to have been the 
commencing pains of labour. The Court charged the jury strongly in 
favour of the medical testimony on protracted gestation, and they 
returned a verdict of guilty, tlierel)}' finding tliat tlie defendant was the 
father of the cliild. It transpired that a wife of one of the jurymen had 
during one pregnancy gone ten months {Amrr. Jour. Med. Soc,^ 
October, 1845, p. 338). Rodrigue, who reports this trial, states that a 
case subsequently came to liis knowledge in which there was reason to 
believe that gestation liad continued for a period of 320 days. 

It would appear that tlie question of protracted gestiition is 
frequently raised in the United States under these circumstances. 
Another case of bastardy {21ie Commonivealth v. Ilooncr) was tried in 
1846, ill which the alleged duration of pregnancy must have been 313 
days, or forty-four weeks and five days. H’lie prosecutrix deposed that 
she liad liad intercourse with tlie delendant oii March 23rd, 1815, and 
not subsequently — a fact established by the evidence ; and tlie child, a 
large, healthy male, was jiroved to have been born on fJaiiiiary 30tb, 
1846. Twelve obstetric pJiysiciaiis were examined on this trial. Some 
regarded it as possible, but not probable, that gestation might be so 
protracted as to reach 313 days. Various niedical works were quoted 
on the subject. The Court cliarged tlie jur}" tliat, altliough unusual 
and iiiijirobable, this length of gestation was not impossible ; and they 
returiie<l a verdict finding tliat the defendant was the father of the 
child (lJuh. Med. Press, 4th November, 1846, p. 296). In the ease of 
Dy8on\. Dj/son (Vice-Clian. Court, February IStli, 1852), it was proved 
that the husband left his wife in Madeira in Felu'uary, 1849, that she 
returned to Fnglaiid in August following, and that the child whose 
legitimacy was contested was born on Jamiaiy 8tli, 1850. It was con- 
tended that this was ajease of protracted gestation ; and the evidence of 
several medical men, to the effect that gestation might be i)rotracted 
to 330 or oven 330 days, was quoted in siijiport of this view ; in this 
instance thei e was a period of 336 days. The Vico-Chaiiccllor, having 
referred to the Gardner Peerage case, declined to make a decreft in 
favour of the legitiinacv of the plaintiff (£«cr/ai Examiner, February 21st, 
1852). ‘ ‘ 

III lienov/y. Eden (Q. B., Febriiniy, 1870), j/ii action was brought by 
a milliner against defeinlant seduction. 

The plaintiff and defendant iri^t in the island of Guernsey, and it was admitted 
that an intimacy had existed between them. The defendant loft the island on 
April 15th, 1807, and did not rotiirii to it. The pliAntiff was delivered of a child 
on February 15th, l8e^S, 307 days, or forty- four weeks nivniis one day, after 
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the departure of the defendant. There was no ovidonco that the plaintiff, either 
before or subsequently, had had connection with any other person. 

On the part of defendant, it was contended that he could not 
possibly have been the father of the child, seeing that, if so, tliere 
ixiust liave been a period of gestation of over 300 days, whicli it was 
contended was pliysically impossible. Upon this point two physicians 
were called on each side. Tanner and Clark, for the plaintiff, declared 
that though 275 days was the usual period of gestation, they liad known 
cases of 297 or 300 days ; and there were in medical books cases of 
still longer periods. On the other liand, Tyler Smith and Barnes 
were called, and stated that in their belief the cuiTeiit of medical 
opinion ran now strongly in an opposite direction, and went to narrow 
rather than extend the limits of possible gestation; and though they 
would not go so far as to say that it was absolutely impossible that the 
period sliould extend to 300 days, they believed it so improbable 
as to be ])i*actically incredible. On the part of the plaintiff, a case 
was quoted to show that, even althougli the child was not the 
defendant’s, yet if he had incited the girl to leave lier mother’s roof, 
and tlieii seduced her, the mother was entitled to recover. Tlie 
Lord Chief Justice agreed in this, and directed the jury that the main 
issue did not turn upon tlie medical evidence, for that only went t<) 
probabilities, but on all the prohalulities of the case. A verdict was 
returned for the plaintiff', with damages. 'J'lie medical witnesses on 
both sides agreed that gestation might be protnic?ted to tlio extent 
which would have made the defendant the father of this child. 

Tlie following report of a case is taken from the Lancet, 1900, 1, 
p. 1078. 

A couple, named Somers, who had been married for more than a j’oar, hut were 
childless, so])arated on or about August 12th, 187d, and paid visits in different 
liouses, never apjiarently meeting again. On September 1 1th the wife wrote to her 
husbaml to statu that slie had eloped with a man named Milward, but in the divorce 
])Otition wliich ensued tlio date of adultery wa.s fixed as Soptemhor 7th, and tlio 
decree was granted without aj)j)arently that date being i][uestioned. On June 18th, 
1877, after the decree nisi had been granted, but before it had been made absolute,, 
a child was horn. This child, now a young man of full age, was registered on 
baptism as the child of ISIilward, and was, it woiild seem, treated as such by alt 
those connected w’ith him until question.s arose as to dealing with certain funds 
lield in trust under tho marriage settlement of Mr. and !Mrs. Somons. To a share 
in these trust funds tlio child was primd fucie entitled as a son born during tho 
ct^ntinujinco of tlie marriage — />., before the making absolute of the decree of 
<livorco; and a suit in tho Chancery Division to compel the trustees to deal with tho 
funds led to fin action in tho Queen’s }3ench D>v'isiou, tile question for the jury 
l>oing whetlier there was or was not issue of tho marriage of Mr. and Mrs. Somers. 
A child born in w edlock is by law presumed to bo tho child of tho husband until it 
is proved that it is impossible that this can bo the case. Now tho dates show that 
the child of Mrs. Somers was born 2fSl days after her admitted elopement with tho 
co-respondent, and 28 «j days after tho date named in the petition as that upon 
which the adultery took place, while August 12th, tho date given as the last proved 
oppoiijunity of access to Mrs. Somers her husband, w’ould make tho period of 
gestation of a child born to hlwi days, precisol}^ tho period named in tho case of 
protracted gestation recorded in our columns by Dr. Phillips {idde p. (>5). Had 
Dr. Phillips lioen called as a witness to prove his experience, ho would probably 
have boon asked to admit in cross-examination that the date of coition given by 
him rested on tho evidence of the patient in question, w^ho would be likely as a 
single woman and a child in years to minimise her fault by asserting a single act of 
uuenastit}'- to have occurred, and thus would fix the date of her ffrst fall rather 
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than the date of any subsequent lapse as the only possible date of her impregnation. 
Lr. PhiUips’s testimony was, perhaps, not iiivitt'a because of the Mxuikjjoss which 
we have indicated, but it would have undoubtedly weighed heavily with those 
members of the first jury who saw that the evidence of the numerous medical 
witnesses called before them was inconclusive. I'or if this evidoiico went to prove 
that it was excecilingly unlikely that the child was the child of Mr, Soiners, it did 
not, and could not, pit^ve that the protracted gestation was impossible, while Dr. 
Phillips's ease would have been a well-authenticated example of the abnormality 
the existence of which was under disj)Uto. 

At the trial before Mr. Justice liawranco ajid a special jiny, tlie dilliculty of 
establishing more than extreme improbability Avas no doubt felt by the learned 
et>unstil who sought to dispnno the legitimaiy of the child, and he consequently 
strengthened his case by dwelling at length on circumstances extraneous to the 
medical evidem'O, an<l these undoubtedly aided liim considembly in his contention. 
The question to bo decided was not whether it was or was not possible that under 
certain conditions a child could bt.‘boru at so long an interval from impregnation as 
Jill days, but wdietber there was or w'as not issue to a particular niaiTiage. As 
relevant to this specific point evidence was given that at the trial r)f tlie divorce 
]tetition the wife sought to establish a counter charge of iiupoiency against her 
husband. This she did not siiceet*d in maintaining, but the evidence of tho 
husband, which was read in court before Mr. Justice Lawrance, sho\ve<l that the 
sexual relations between tho pair were unhappy, and not such as pointed to a pro- 
bability of issue of the marriage. ^Moreover, the wife appears to liavtj complained 
to lier family in respect of tliis very matter before she decided to leave lier husband. 
Other evidence of fact W'as given on botli sides witli ic'gard to tho j»ussil>ility anti 
i mi)ossibili ty of access during tho weeks wliicli were alleged to have been spent by 
husband and wife paying visits apart from one another; but the jury, who declared 
tliemscdves satisfied that there was no issue to tho marriage w ithout waiting to hear 
tho concluding addresses of counsel, or the summing up of the judge, must bo 
taken to have accepted this interval in e<.»njugal life .as proved. Peyoiul this they 
no doubt considered that tho normal j>oriod of about ilays assigned by the 
medical witnesses before them pointed veiy strongly to the child being that of tho 
co-rcspoiidcnt, while tho probability of the abnormal gestation of .‘ill d,ays having 
occurred was ijiiniinisod by the relations proved to have existed between husband 
and wife. It will be noted that neitlier husband nor wife gave evidence, obvious 
considerations of decency precluding tw'o jiersons from being allowed to contradict 
one another on oath in open court on ([uostions of tlio gieatest jiidvacy, involving 
tlie bastardising of the child of ono or hotli of them. When .all tin; circumstanc« .s 
and ])rohabilities of an adulterous connection are (considered it will h(' felt that the 
finding of the jury in tlie Somers case was reasonable, and. in all probability, 
correct, although siioli questions must always involve doubt and dilliculty on the; 
part of those called on to dotermino them. 

Cases in Reference to Proof of Access. — In tho case of v. fV,y.r 

(North Spring Circ., 1833) an action was brought by tho plaintiif h>r his share 
of a legacy, to a part (d which he declared himself entitled, as being tho son (jf 
tho deceased testator’s brother. There was no doubt that the ]>lainiill' was 
burn during l;iw ful wedlock ; but it w'as contended that ho W'as an illegiti- 
mate child — tlierefore it remained w ith tin; defendants to establish In’s illegitimacy 
hy evidfuice. Tlio defendants rested their case, first, on the entry in tho parish 
register, which represeifted tljo •plaintiff to be; an illogitimato child; socmidly, 
on no)i~arces3 between the Imsbinul and wdfe. Tho husband, liaving separabil 
from tho wdfe, went to resitlo at about fourteen miles’ di.stan<.;o from her. 
lie was absent for sevcial years; but it was contended that ho was always 
within a .short distance of tho wdfo. During his absence; the wife fonnoii an 
illicit connection wdth another man, and at this time the plaintilf was horn ; 
but it was rendered ])robabh? that the husband laid visited the wdfo before; 
and after tho birth of the child. It a^ipears tliut bcjth tho W‘)man and her 
husband regarded this child as illegitcmato; and an atJteinpt was made, on the part 
of the defendant’s connsel. to pu{^ in declaratinns to tluit effect. Ihit tlio court 
inteiposod, and Alderson, J3., said — “ Lord J lard wi(;ko had decidtjd that the mother 
(;oula not bo allowed to give ovibmee on suc.h a point, as sIk; could not discharge 
the husband of the birth of tho child ; and d fortiari the husband couhl not be per- 
mitted to discharge himself. Lord Mansfield awd I.ord llardwicko had both 
decided that illegitimacy could be proved only by the fact that there had been no 



LEGITIMACY, CASES OF. 


105 


marriage, or by proof of non-accesa ; and it was held, on the grounds of decency 
and morality, that the parties themselves should not be allowed to prove non-access 
after their marriage.** In summing up, he further observed that — “ If a child be 
bom in marriage during the lifetime of the husband, that child in law is presumed 
to be legitimate. The plaintiff in this case is the youngest child, and was born 
after four other children, and during the lifetime of the reputed father ; and he is 
in law, therefore, legitimate, unless the fact wore proved, which it was for the jury 
to decide upon, viz., that the husband had not hiul opportunities of access. If a 
husband have access, and others at tho same time have criminal intimacy with his 
wife, still a child born in such a case is legitimate in the eye of tho law. J3ut if the 
parties are living sopamte, and tho wife is notoriously living in open adulter}', and 
tho husband have opportunities of access, yet under such circumstaiicos it would bo 
monstrous tosupposo that ho would avail himself of these — then the legitimacy of a 
child, so born, could not be established.” Tho jury returned a verdict for tho 
plaintiff, finding that ho was logitimato. 

The case of Morris v. Davisy which camo before the Lord Ghancellor in IS‘10, 
was a suit of contest(3d legitimacy which had beou pending for eighteen years ; 
and w'hich was finally loft by both parties to bo disposed of by the judgrueTit of 
his Lordship, on the facts and on the law of the case. The plaintiff was the son of 
a lull’s. Morris, and claimed to be the sou of the husband ; but itw'as contended that, 
although born in wedlock, he was illegitimate. The husband and wife liad volun- 
tarily sc^paratod, but lived for many years within a short distance of each other. 
The wifo was living in adultery ; and fourteen years after the sopai*atif>n from her 
husband, this child, tho plaintiff, was born. The wifo saw her hiishand tjccasionally, 
but concealed tho birth of the child from him. Tho man with whom she was 
coliabiting always troatod tlio child as his own ; and Mr. Morris remained for 
Hovontoen y< 3 avs in ignorance of its birth, or oven of its existence, llis T^ordship 
said tho question was one of fact, and not of law. There was an apparent <lifficulty 
in the case, owing to this — that the parties, although separated, were proved to 
have met occasionally ; tliero was thoroforo, uuqmjstionably, opportunity of access 
— but it so happened that arme. of these nn'diKijs imnhl corrf.aj^.otd o'ith iJip time 
retjniHiie for the htrth of the child to render it logitiinate. This fact, together with 
tho general bad conduct of the mother, and lior open adulterous infcnMairse, led 
liim to pronounce that tho plaintiff was an illegitimato child — that ho was not the 
son of Mr. Morris, In tho caso of (iurmoj v. Gnmey ( Vice-Glianc. f ’ourt, May, 
1S().‘1) a similar question arose, but the evidence clearly established that there 
liad been no access in the interval between Jlecembcr, ISoP, and tlur date of 
the chiUrs birth in^May, ISGl. In the caso of Vlowvs v. Bottsetf ( February, 18(52), 
the Viee-Ohaiicellor decided in favour of tho legitimacy of a child, although tho 
Imsband was cfinfined in a lunatic asylum — on tlie ground that the wife visited 
tlie lunatic, and intercourse might have taken place in spite of the walclifulness 

tho keepers. 

In anoLher case [Aichlcy v. ^prif/(jy January, ISO^), Yice-Clianc. Kindersley 
said that a child born of a married woman is presumed primd ficit- to be legitimate 
— that is, to liavebeeu procreated hy the husband — and our law respected and su])- 
])orted the legitimacy of such child; and althougli it did not ]>n>liibit an}' person 
intorostod from making out tho illegitimacy, it throw the prvhoudi entirely upon 

liim. If the case made by such iK?rson M-as that tho liu^baiid and wife were never 
together within tho period during which, according to tho law' of iiatme, tlio}' must 
have boon to make the child the child of botlij-nr that tJey won* togelhor either in 
<?ompaiiy or under circumstances making tho fact inipossiblo, the (nius was (Oi liiui 
to prov(j, and not on tho <»thor side. Moreover, wlioro evidence was brought for- 
ward to prove illegitimacy, tho court did not treat tho matter on the balance of 
pr(^)ability, and the evidence must ho such as to produce a judicial c(m\ictioii that 
the child was not procreated by the husband. Tho question the judge had to ask 
himself, thoroforo, \vas whether, having considered tho whole evidence, liis mind 
was left in such a state as to convinco**hiin that the husband was /iot tho father of 
the child. Ho w'as coiivin^od, upon tho whole, not that there was an inipo.ssibility 
that tho husband ever could have had sexual vitercourse with his wife (for that the 
law did not now require), but that such intercourse never did take place either 
during tho period when the child must have teen begotten, or at any other time 
from tho year 1824, wlien they separated, until his death. Upon tho wlnile, there- 
fore, the case of the claimant must fail, tho evidence of illegitimacy being such as 
to exclude all doubt. 
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It ^vill be seen, by the foregoing ciises and remarks, that in these 
suits of contested legitimacy, the general practice consists in establisli* 
ing the possibility of access on the part of the husband ; when this is 
proved, the medical question arises, whether the term of gestation falls 
within tlie limits assigned by the best medical experience. In two 
instances, children have been pronounced legitimate, wliich were born, 
the one in forty-one weeks and three days, and the other in forty-one 
weeks and four days, after the death of tlie husband. Legitimacy lias 
been allowed where gestation was ]>robablv protracted to the forty-third 
ireck {A}tilerto}i v. Gihhii, 1854). In the United States, a decision in 
favour of [aiternity has been made in a case in wdiich gestation extended 
to/o/ ///;//rt weeks and two days {Commonwealth y. Porter). Legitimacy 
has been disallow’ed in the English courts, although probably on non- 
medical grounds, wdiere it was protracted to forty four weeks and three 
days (Gardner Peerage case) ; in one case paternity was denied (Dyson) 
because it had extended to forty- eir/ht weeks. 

From the cases w^e learn what kind of evidence the law requires 
in order to establisli access or non-access. In order to defeat the 
legal jn’esumption of access, where husband and wufe are living near to 
each other, something more than mere probability of non-intercourse 
must be adduced. It is true that in one case the wdfe, w hile separated 
from her husband, was living in open adultery, but non-access of the 
husband was far from being clearly establislied. On tlie contrary, 
acct\s.s was rendered prohahle by evidence : therefore a verdict was 
returned, finding the plaintiff legitimate. It wdll he seen that very little 
value is set cm baptismal registries as evidence of h^gitimacy, or the 
contrary; also that the declaration of a parent is not likely to be received 
by a court as evidence of tlie illegitimacy of the reputed offspring. 

The follow ing is from The Times, of Juno 28th, 1901: — “ Prob. 
Div, and Admiralty I)iv. (before Mr. Justice Gorell Barnes), Evaus v. 
Evans Blyth. Judgment in this legitimacy issue, which had been 
reserved, was to-day delivered. It wdll be reinemliered Unit on June 9th, 
1903, Surgeon-Colonel FiVans obtained a decree nisi for tlie dissolution 
of his marriage w'itli Mary Florence P]vans, nee Dickinson, on the 
ground of her adultery with Major Blytli {vide The Times, June 10th, 
1903). This decree was made absolute on December 21st last, and 
there being (according to the petitioner’s view) no living issue of the 
niarriage, lie on December 80th filed a petition for variation of settle- 
ments. The respondent had, however, on July 81st, 1903, given birth 
to a child, which Majoj Blyth had on September IGth, 1903, registered 
as Jiis child and that of the respondent, a fact whicli that lady herself 
liad rui main' occasions admitted both before and since the birth of the 
child. Accordingly, on Ma}- lltli last, the court directed an issue to be 
tried as to the paternity of the cliild, the plaintiff being the petitiorter 
in the* divorce suit, and the defendants the respondent, her cliild, 
appearing by the official solicitor us g#iurdiaii ad litem, and tlie trustees 
of the marriage settlement {vide The Times, ]\J[ay 12th, 1904, and 20 
The Times Law lleports, 51GV The hearing of the issue lias been 
reported full}' in The Times on June 17th and 22nd. Mr. Barnard 
and Air. Lawless (Mr. J. H. A^urpliy witli them) were for the plaintiff : 
Mr. Le Bas for tlie wife ; and Air. Kawlinson, K.C., and Air. Willock 
for the official solicitor. 
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“Mr. Justice Gorell Barnes, in delivering his considered jiulgineni, 
said that the question he Inid to decide was whether tlie child Beatrix: 
Mary was Surgeon-Colonel Evans’s child or not, the issue having arisen 
in the course of an application to vary settlenieiits. The respondent 
and the trustees had been made defendants, but they had in fact been 
struck out of the issue and had taken no j)art in the pro<;eedings. The 
law was quite clear as to tlie presumption of a child born in wedlock 
being legitimate. That was the old maxim, * Stabitiir hnic j)r{esutnp- 
tioni donre prohetar in contrariam.' Tlio leading case in tln^se 
questions was Bosrile v. Attornaj-Oenmd (12 P. D. 177), the head-note 
to which was as follows: — ‘The presumption in favour of the legitimacy 
of a child horn in w'edlock is not a pres ninptio juris et dejure, but may 
be rebutted by evidence, which must be clear and eomdusive and not 
resting merely on a balance of probabilities.’ In that (;iise Lord 
Hannon in his summing up referred to the judgment of Lord Lynd- 
hurst in Morris v. Ihtrics (5 Cl. Oc F. 163), in which that very great 
judge said : — ' ]\Iy lords, this then is the view I have always taken of the 
law connected with this subject ; at the same time, as I before expressed 
and I now feel, that presiimj)tion of law, wliich is that a child horn in 
wedlock is the cliild of the Jiusbarid, that presumption of law is not 
lightly to be repelled. It is not to be broken in or sliaken by a mere 
balance of probability; the evidence for the purpose of repelling it must 
be strong, distinct, satisfactory, ami conclusive.’ Lord Hannon con- 
cluded as follows : — ‘ It will be for you to say whether the evidence 
does establish to your mind conclusively, not by way of conjecture, but 
by way of conviction, that the child was not begotten by the husband.’ 
The verdict of the jury in Ziasri/o* v. AttornefpGeucral was siibsequenti}- 
upheld by the Divisional Court. The learned judge then critically 
reviewed the evidence, pointing out that the wife’s written confession, 
dated February 14th, 1903, ami the fact of the child having been 
registered on September IGtli, 1908, by Major Blyth and the 
respondent, was not evidence of the truth of the facts therein 
referred tv), but was evidence of the parties’ ‘ coinluct.* To use 
the words of Mr. Justice North in Burnaby v. Baillie (42 Ch. D. 
282) : — * I treat the evidence of the statements made by them, not as 
evidence of the truth of the statements which they made, but merely 
as proving that they did make those statements, thus showing what 
their cojuliict was at the time.’ The difliciilties in these cases arose 
from the old rule of law whicli prevented parties from themselves 
giving evidence as to the illegitimacy of their clulilren, although such 
evidence could be called on tlieir behallT 4’he broad features of the 
case were that the i)etitioncr and the respoiuUmt hud not been living 
as husband and wife before the date of her departure for Hagbourne 
on ar about October 26tli, 1902, and that Major and Mrs. Blyth had 
been her guests there until November 4th, when Mrs. Blyth only had 
left. The usual period of gestation was 280 days, although it varied 
from 270 to 290, ami t\iere was a recorded case in the books of 808 
(lays. Taking the period from Novembei’ 4tli, 1902, to July 31st, 1903, 
the (late of the child’s birth, there had ela])sed 269 days ; but it was to 
be remembered that in June, 1903, the doctor and nurse were engaged 
by the respondent for li6i’ conlinement, which she expected alauit 
August 12th. There was also Major Blyth’s admission that he had 
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conjiiiitted adultery witli the respondent at Hagbourne early in 
November and that she had joined him after she left her husband 
in February, 1903, and had lived with him since. Further, there was 
the evidence as to the respondent's state of health during the time 
that Mrs. lllyth was at Hagbourne. In these circumstances, he found 
as a fact that the presumption of law had been rebutted, and that 
Surgeoji-Oolonel Evans was not the father of the child Beatrix Mary, 
born on July 31st, 1903.” 

PATERNITY. 

Disputed Paternity. Parental Likeness. — It has been stated 
that the law does not pretend to determine who begat a child wlien it 
lias been born during wedlock. But medical jurists have recommended 
that family likeness should be looked to on several occasions — not merely 
a likeness in feature and tigure, but in gesture and otlier personal 
peculiarities which may have characterised the alleged parent. These 
are called (piestions of 2 )afeniity : they seldom occur except in reference 
to oases of bastardy, and when they do present themselves, the 
evidence thus procured, even if affirmative, is i>roperIy regarded as 
only corroborative. In tlie Townsliend Peerage ease (House of Lords, 
May, 1843), a presumption based on family likeness was aiimitted by 
their liOrdsbips. The jierson wliose legitimacy was in question was 
sworn by one of the witnesses to liear so strong a likeness as a child to 
the alletfed adulterer tliat he sliould have known him among five 
hundred children. 

The in\)ceedings in the Douglas Peerage case (1767-9) show that 
evidence of this kind is occusioiially of some importance. The peerage 
was claimed by Arcliibald Douglas — the survivor of two brothers after 
the death of the alleged parents. Sir John and Lady Dougdas. The 
claim was disputed, on the ground that the appellant and bis deceased 
brother were supjiosititious children. Evide,iice for and against the 
legitimacy of the claimant liad been collected from every quarter, and 
after it bad been most minutely sifted and criticised, the case came on 
for judgment, in the Court of Session in Scotland, on July 7tli, 17G7. 
So important was tlie cause deemed, that the fifteen judges took eight 
days to deliver their opinions. The result was that seven of the judges 
voted in favour of the identity or legitimacy of Archibald Douglas, 
alias Stewart, ami seven against it ; the Lord President, who had the 
casting vote, agreetk witli the latter, thus furnishing one among 
numerous instam*es ^lat judges as well as doctors can differ with 
precisely the same facts before them. An api)eal from this decision 
was taken to tlie House (d' Lords by whicli the judgment of the Court 
of Session was reversed in 1769, and Arcliibald Stewart (or Douglas) 
declared to be the son of Lady Jane, the sister of the jirevious liJIder 
of the title. Much stress was laid, in favour of the legitimacy of these 
children, on the fact that they cloj*ely resembled — the one Sir John 
and tlie other I^ady Douglas. The resenjdaiice was said to be 
general ; it was evident in tli^ir features, gestures, and habits. Lord 
Mansfield, in delivering judmnent, made the following remarks, which 
comprise all that can be said on this subject: — 

I have always considered likeness as an arguiAent of a child being the son of 
a parent, and the rather us the distinction between individuals in the human species 
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m more disceriiihlo than between other animals. A man may survey ton thousand 
people before ho sees two faces exactly alike ; and in an army of a hundred thou- 
sand men every man may be known from another. If there should bo a likeness 
of feature, there may be a difTerenco in the voice, f^esturo, or other characters, 
whereas a family likeness l uns generally through all of those : for in everjdhing 
there is a resemblance, as of feature, voice, attitude, and action.” 

This kind of evidence lias been strong!}' objected to from its 
uncertainty ; and it was in tliis instance much disputed wlietlier one 
of tlie cliildren did resemble liudy Douglas, but it seems to have been 
generally admitted tliat the other child resemble‘d the husband, Sir 
dolin. From this account it will be seen that evidence from family 
likeness is not strictly medico-legal ; it can be furnished only by friends 
and relatives who have known tlie parties well, and are competent to 
speak of the facts from personal ac<|uaiutance wdtli them. It wdll also 
be apparent that tlie allirmative evidence in such cases will he stronger 
than tliat which is negative, for it could hardly he inferred that a person 
was illegitimate because he did not resemble his parent. 

I’arental likeness may he occasionally indicated by (folour or pecu- 
liarities belonging to the varieties of mankind, as of the interiiiixtiire 
of the Negro or Mongolian with one of the Caucasian variety. In sueh 
a case the evidence; ailorded becomes much stronger; and supposing 
that two men of difterent varieties have intercourse about the same 
time with the same woman, the colour of the skin of the offspi’ing 
might i)ossibly enable a court to determine the (|uestion of paternity* 
It is stated to have liapiiened, on more than one occasion, that a black 
\voman lias given birth at the same time to a black cliild and a 
mulatto ; and Cunningliam refers to a case in wdiich a negress gave 
birth to t^Yins, one a black and the other a wliile child (Lancet, May 
9th, 1840, p. 525). This was probably a case of supercoiiception. In 
Stothard v. Aldridtje (Bail Court, January, 1856), the plaintitf sued the 
defendant for damages for the seduction of his wife. Tlie defendant 
was a man of colour, and the child born of the alleged adulterous inter- 
course was proved by the medical witness to have been born coloured 
and with woolly hair. The husband and wife were both light. This 
peculiarity fixed the paternity of the cliild on the black <lefendant. 

Personal deformities are not necessarily transmitted Jrom parent 
to cbild ; ycd it would appear that a disputed question of aliiliation has 
been settled on this principle, A woman alleged that a gentleman in 
whose service she had lived \vas tlie father of a ckild of wdiicli she had 
been recently delivered. The case rested chiell}^ on the fact that the 
child had been born with five fingers aiuf a tliuinb on the right hand, 
the defendant himself having been born with a similar malformation on 
both of his hands. It w’as argued, on tlie other side, that the deformity 
Illicit liave arisen from the mother’s imagination, as, while pregnant, 
she was constantly in the habit of seeing the defendant. The magis- 
trates decided that he was the fatker of tlie child, and condemned him 
to pay the necessary e;vpenses for its support (Med. Times, March 
6th, i847, p. 47). This defendant mijjht have been the victim of a 
coincidence. Six-fingered children are, it is Avell known, horn occa- 
sionally of five-fingered parents : and as tlie deformity existed only on 
one hand in the child, while it w-as on both hands in the parent, the 
medical luoof that it was actually transmitted by generation w'as not 



110 


PATERNITY. 


clearly made out. In some instances attempts have been made to fix 
the paternity of a child by the colour of the hair, but this evidence is 
far less conclusive than that aftorded by the colour of the skin. Tn the 
case of Fra::cr v. Batflcif (February, 1841) it was allef^ed tliat the wife 
of the plaintiff had had criminal intercourse with the defendant, and 
the last two children were stated to be tbe offspring of the latter. The 
plaintiff and his wife liad dark hair, as well as all the cliildren with the 
exce]>tion of the two last: — these had rod hair; and it was further 
proved that the defendant liad red whiskers and sandy hair. Xo par- 
ticular stress was laid upon this evidence, hut it was received as a kind of 
indirect proof. Not much confidence can be placed in facts of this 
description, since red-haired children are often born to jiarents wliobave 
dark hair ; and in one ease tlie cliildren horn in w^edlock were observed 
to have <lark and red hair alternately (TAincct, 2, 1904, p. 1541). 

Affiliation , — Questions of paternity areinvolved in those relating to 
ainU(iii(Ot, A party may allege that he is not the father of a particular 
child, by reason of certain circnmstaiices upon which a niediciil opinion 
may be required. The necessary transmission of gonorj*li<na or syj)liilis 
by intercourse may thus become a medical question. In 1844, a man 
was riuiuived, under the law of bastanly, to support two children alleged 
by a female to be liis ; the time of gestation was witliin nine months. 
The accused denied that he had had intercourse with the woman, or 
tliat he Could have been the lather, since lie was at the time under 
medical treatment for venereal disease. The medical questions may 
ilierefore assume this shape: — 1. Are these diseases invariably trans- 
mitted liy intercourse ? 2. Do tliey interfere wuth the act of procreation? 
Under common circmiistances they must both be answ'ei*ed in the 
negative. 

A case of bastardy occurred in Ajipenzell, Switzerland, w)iorf 3 the 
question was, wliic-h of two persons, who had had intercourse with the 
same woman within a jxuiod of scrcutecii dat/s, was the fatlnu' of an 
il!e<iitimate ehild borne by the woman? 'Jiie Council, to wliicli the 
case was rel'erred, gravely resolved to postiione their decision until 
tlie featnies of tlie child were so far developed as to enable them to 
di‘cide from paternal UIccncss (Schneider’s “Ann. der Staatsarzneik,” 
183t), B. 1, s. 470). 

Two A. aiid P>., bad iTitercuiirfse, unknown to eacb otber, with a. youn^ 

woman of delicate health; and after this laid continued for .somt‘ years, sho was 
d( livered of a female cRild- nine calendar iin»nt]is and three days after .sexual 
intMcourse with A., and j;iino caleiidar months, less live days, after similar inter- 
course with Pi. ; or at the end of 2% day.s after intfaroui'sc^ with A., and at the end 
1 4 271 days after intercourse w ith P. — that is, a jn-riod of rtfrys elapsed between 
the x>eriod.s of intercourse of the two men. The woman had no nienstrual di.schar^o 
in the meantime, and it i.s not b(?lir-ved that she knew any other man ; slie woTit 
hi r full time, had a good lahour, and produced a tine liealthy j^irl ; slie had a 
1 /h'ntifnl suiiply of milk, and enjoyed heller liealth dunng her ])rogiiauoy and 
suylding than at rmy other time. The wogian died, and the circumstam^es of ilio 
mixed intercourse having become known to A. and Jk, they both refused to 
maintain the child. • 

• 

A. contfiided that, as tin; woiiiaa was not delivered until nine 
months and three days after the connection with him, it was ])hysicallv 
impossible that the child could he his. li. contended, oti the other 
hand, that 280 days, and not nine months, is the period of gestation ; 
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and that the child having been born 279 days after connection 
with A., and only 271 days after connection with B., it was tlierefore 
probable that the child was begotten by A. There was no perceptible 
likeness to either of tlie men in the child, but a marked likeness to the 
mother {Lancet, March 13th, 1847, p. 33G). The i)eriods of 271 and 
279 days arc comprised within the ordinary range of gestation : hence 
there would be no medical ground for alliliating the child to one man 
more than the other. Wadis reported a case in which tlie question 
was, whether a child could have been begotten on the day of tlie 
marriage or on an intercourse had with the woman sixteen days before 
(Horn's VierteljahrsHchr,, 1870, B. 2, s. 6(5). The length and 
weight and other characters of the child showed that it was mature, 
and had reached its full development, but this would not suffice to 
justify a medical opinion on the precise date of conception. Such a 
question does not admit of au}^ definite answer in reference to paternit}’, 
the dates of intercourse being too close together. 

When two men have intercourse with the same woman on the s^me 
day, it is impossible to settle the paternity except by the accident of 
likeness. In cases of afliliation under the law of bastardy, the evidence 
of the mother, if corroborated, is received in support of a question of 
disputed paternity ; sometimes these cases are decided by the length 
of the jieriod of gestation. A man may ]>rove, or a woman may state, 
that the intercourse took place at such a remote period as to be 
inconsistent witli tlie ordinary duration of iiregiiaiicy. In the United 
States it aiipears that very long dates are allowed in bastard}' cases; 
while in tliis country the tendency is to reject medical evidence altogether. 
In a case at Clieltenliam (July, 1853) the date of intercourse was proved 
to have been 319 days before the birth of the child. Tiie medical 
evidence on the whole was in favour of this protraction — one of tlie 
witnesses liaving met with two cases in whicli gestation was protracted, 
as he believed, to 310 days from intercourse — but tluj ease was 
sumniarily d ism i ss(‘d . 

Posthumous Children. — It has been supposed that a case involv- 
ing a question of paternity might present itself on tlie marriage of a 
widow soon after the death of her first husband. If a child were born 
before the lapse of ten months, it might be a question wlietlier it was a 
child of the first or second marriage — of tlic dead or the living husband ; 
and although tliere might be no dispute concerning its legitiinacv, yet it 
Avould be difficult to settle its patcrniiij. Such case appears hyjio- 
tlii'tical. In order that aii}^ doubt sliould exist,,a woman must marry 
within, at the fiirtliost, six weeks after tlio death of licr first luisband, 
or thebirtli of the child would fall beyond the furthest limit of gestation, 
so fill* as he was concerned. The customs of societ}' are, liowever, a 
bav^to such marriages ; and admitting that a child was so born, and 
that it might be the offspring of either husband, then the fact of its 
having been born during tlie niamage of the second husband would 
presumptively fix the ofl^pring upon liiin, unless it could be shown that 
there was no possibility of access on his part. If there was a supposed 
greater likeness to the first than the second husband, still this would 
not be allowed to defeat the legal presumption of the real parentage 
of the child. Evidence iiMich stronger than this w^ould be required 
for such a purpose. (See Henke’s Zeitschr., 1838, vol. 2, i>. 432.) 
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SUB-SECTION G.— RAPE. 

This subject will be coiisi<lere(l under the following heads : — 

1. Defmition of the crime. 

2. Age relations of rape. 

S. Mental condition of victim. 

4. Time for bringing an action. 

5. Special circumstances under which rape may take place. 

6. Medical aspects of rape. 

7. Rape on infants and cliildren up to the age of sixteen. 

8. Rape on women and girls over sixteen. 

9. Disappearance of evidence. 

10. False charges of rape. 

11. IVegnaiicy following rape. 

12. liape on the dead. 

13. Rape by females on males. 

DnriNiTioN OF the Crime. 

Eaj)e is defined in law to be the carnal knowledge of a woman bj'' 
force and against lier will. For a long period it was punished as a 
capital crime in this country, hut penal servitude or iini)risoninent was 
substituted by the 24 & 25 Viet. c. 100, s. 48. Under tliis section it is 
enacted that — 

“ If ]( 0 Snen’r shall be couneted of the crime of rape shall he (fuilUf of 
feloiip, and heinr) convicted thereof, shall be liable, at the discretion of the 
court, to be kep)t in penal servitude for life, or for anif term not less than 
three pears, or to he imprisoned for any term not exccediny two years 
with or without hard labour.'* 

Since tlicse clianges have been made in the la w, it has l)eeii alleged 
that the crime has undergone a considerable increase. 

In the Criminal r 4 aw Ainendineiit Act of 1885 certain conditions 
are laid down as regards age, mental condition, etc.; and since the 
passing of that Act certain decisions have been given on the sulyect. 
These must be first stated befiue tlie medical evidence in rape can be 
considered. 

• 

Degree of Penetration Necessary to Constitute Pape. — 

For tlie leyal estabJislinicnt of the^criuie, proof of penetration only 
is demanded (24 A 25 Viet. c. 100, s. 63). Jn a case of old date, 
li. V. Ihissen, it was held that degree of penetration so slight as not 
to injure tlie hymen would he sufficient in law for the completion of tlie 
crime. In the case alluded lo, the hymen of tlie child was proved to be 
entire, and, under the direction of the judge,^ho prisoner was convicted. 
This trial took place in 1777 ; but Gurney, B., subsequently lield that 
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there anust be a sufficient penetration of the male organ to rupture the 
hymen ; and unless this membrane was found ruptured, the crime 
would not be complete in law (It. v. Gammon, Archbold, ‘‘Criin. 
Plea.,’^ p. 407). This decision was afterwards overruled by tlie judges, 
in a case i‘eserved for their consideration by Coleridge, J., and reported 
in 9 Carrington it Payne (see also Jt. v. Lmcs, 1 (Jarrington A: 
Kirwan’s Reports **). It is now, therefore, an admitted principle, 
that a sufficient degree of penetration to constitute rape iji law may 
take place without necessarily rupturing the hymen; but in a special 
case there must be medical evidence to show that there was actual 
penetration — the degree of penetration being quite immaterial. It is 
true that there could not be a complete introduction of the adult male 
organ into the vagina of a child without a rupture or laceration of the 
soft i^arts ; but the absence of such marks of violence would not 
justify a medical witness in denying the perpetration of the crime, since 
the law does not require proof either of a comi)lete or of a violent 
introduction. Penetration to the vulva is sufficient to constitute the 
crime. 

In a case brought before a magistrate, the evidence left no doubt 
that the crime had been committed on the i)erson of a girl about ten 
years old. 

The surgeon stated that there wore considerable marks of violence about the 
pudendum, but completion complete ponotration) was, in his opinir>ii, 

idiysicidly impossible on a cliild under ten years of ago. Upon this evidence 
the charge of felony was abandoned. 

In tlic folh)wing ease the child was old(;r, but tlie facts bear imme- 
diately upon the question which we are hero discussing. It was tried at 
the Central Criminal Court in March, 1843 (Lancet, March 25tlj, 1848). 

A man was charged with a rape upon Ids own child, a girl fourteen years of 
age. Adams examined the child about two da}’^ after the alleged rape, when ho 
found no injury about the vulva or adjacent parts, and the hymen was unruptured. 
He gave a positive opinion at the trial that no rape had been committed; but two 
other medical witnesses, men of ex])erience and integrity, stated their belief that 
the crime had been poi'j)etrated. It appears that they had examined the child 
soon after the alleg«‘d otTonco, and a day or two before Adams. The prisoner was 
acxpiittcd of tlio rape, but found guilty of tho assault. 

The absen<?e of any marks of injury about the vulva so short a time 
after the alleged criminal act, and the fact of the hymen being unrup- 
tured, in si)me measure justified the opinion of Adams, that there was 
no medical proof of a rape having been committed*: at tho same time 
he candidly restricted his ojiinion, by sayiijg, that if by rape we are to 
undersland penetration to the vulva, then was it effected ; but there 
was no evidence to show vaginal penetration — on the contrary, tho 
unruptured state of the hymen in an alleged forcible intercourse was 
againSt this view. The only remark which this case requires is, that 
the statute law says nothing about tho rupture of the hymen as a 
necessary part of the evidence : it*merely requires from the medical 
witness proof of penetration ; this may occui*, and the liymen remain 
intact. Vulval penetration, whether with or without violence, is as 
much a rape as vaginal penetration. • 

III Scotland this question came formally before the judges in the 
case of Macrae (High Coui-t of Jus., 1841). It was insisted for the 
jmsoner that there should be proof of full and complete penetration ; 

M.J. VOL. JI. * 8 
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tind there was no sufficient evidence to show that penetration had 
taken place into the canal of the vagina beyond the vulva. Lord 
jMeadowbank charged the jury to the effect that the evidence ot the 
prisoner’s guilt was complete ; that scientitic and anatomical distinc- 
tions as to where the vagina commenced were worthless in a cliargeof 
rape ; and that by the law of Scotland it was enough if the woman’s 
body was entered. In a case like tliis, where there was no evidence of 
emissio}!, and tlie girl was young, he did not consider it necessary to show 
to what extent penetration of the parts liad taken place, — or to prove 
that it had gone either past the liymen, into what was anatomicailly 
called the hymen, or even so far only as to touch the hymen. The 
prisoner was convicted {Cor))iack's Edin. Jour., Januarj^ 1846, p. 48). 
ITp to the date of the case of jMacrae, it had been the practice with 
the Scotch judges to require proof oi fidl and compirte ]>enetralion. 
See on this question a paper bv Easton {(ihisgotr Mai. Jour., July, 
1859, p. 129). 

It must be carefulhf noted that emission, of semen is not mentioned at 
all, and therefore eonstitntes no part of rape, neither positivdp nor 
negatively. 

Age Relations of Race. 

In the Male. — A boy under tlieage oi fourteen years is i)resumed 
in law to he incapable of committing a rape (1 Hale, p. 661, and 
jMathew's Digest,” p. 57) ; hut lie ean be convicted as a princi[)al in 
the second degree if it he proved that lie was present aiding and abetting 
the iirincipal offender. In a case in wliich a hoy of this ag(? (fouiteen) was 
charged with rape, the judge directed an acajuittal. Although in other 
felonies sometimes malilia suppled aetatem, yet as to this particular act, 
the law presumes him to he impotent. Recorded cases, Jjowevei*, show 
tliat boys of this age are not always impotent. Instances of ju'ccocious 
puberty are, it is well known, very frequent. According to the statute 
law, proof of penetration only is required to comidete the <*i inie. As 
proof of emission is not necessary, it may become a tcchnic^al question 
wliether, admitting the existence of guilty knowledge, the crime niiglit 
not he completed in law lung before the signs of juiheiiy wm'e fully 
developed. 4'his qm stiou is very likely to arise, where boys are 
cliarged with the crime of rape njion female infants. The iiroof of 
tlie fact must rest with the inedi<‘al evidence. It is singular that the 
present Eiiglisli law of rape may, in strictness, he imidc to include 
male infiints as well as a^dults. In Jl. v. King (York AVint. Ass., 
1853), a boy aged fifteen was convictetl of rape on a girl njider ten 
years of age. Jn one case, a boy Jiged nineteeji communicated syphilis 
to a girl six years of age. In India, Chevers states that a hoy of thirteen 
or fourteen years of age w as found guilty of l ape. A lad of fourtoeli was 
convicted of rape on a girl of the same age : and in another case a hoy 
otily ten years old was convicUal of rai>e on a giil three years of age 
{“Med. Jurispr. for India,” j). 463). 

In th<i Court for ( Jiowjj Cases Reserved, February, 1893 (before 
Lord Coleridge, Loid Oljicf Justice, Mr. Justice Hawkins, Mr. Justice 
Cave, Mr. Justice Day, and Mr. Justice Collins), ii. v. Williams was 
thus considered and decided : — * 

“ The question laised here, on a case reserved by Mr. Justice Vaughan 
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Williams, was as to the conviction of a boy under fourteen indicted for 
an offence under Sect. 4 of tlie Criminal Law Amendment Act, for an 
indecent assault. The case stated that 

‘ Eobort John Williams was indicted for bavin", at tho parish of Holywell, on 
November JlOth, 1891, feloniously, unlawfully, and carnally known a girl under 
the ago of thirteen years — to wit, one Mary Hannah Jones, of tlio ago of nine 
years. Tho case came to he tried before me at Mold at tho Spring Assizes, 1892. 
It was suggested on behalf of the prisoner, that ho was under fourteen years of 
age, and 1, after hearing tho evidence, put the question to the jury, who found 
that tho prisoner was under fourteen. 1 directed the jui*}" that the jirisoner could 
not be convicted of tho felony charged, or of an attempt to commit such felony. 
Tho prosecution insisted that under Sect. 9 of the Criminal Law Amendment Act, 
1885, the prisoner was liable on the indictment for felony to be tried for indcjccnt 
assault. I so held, and left the case to the jury, who found the prisoner guilty of 
indecent assault. I reserved this case on the (piostion of law which arose at tho 
trial, whether a male under tlie ago of fourteen years, indicted for an oll’ence uinler 
Sect. 1 of the Criminal Law Amendment Act, 188.7, who by^ reason of his ago 
cannot bo tried or convicted for such offence, can, under the provisions of Sect. 9 
of tho said Act, be found guilty of an indecent assault, and I ordered tho prisoner 
to be roleasf:;d on bail until this jioint should be decided, and the prisoner, having 
entered into his own recognisances to come uj) for judgment, and given the required 
bail, was released accordingly.* 

‘‘ No counsel appeared on either side. 

“ Their lordsliips liaving read the ease and conferred, 

I.ord Coleridge delivered judgment, that the prisoner might rightly 
1)0 convicted of an indecent assault, tlunigh he could not be convicted 
either of rape, or of an attempt to commit a rape, which he could not 
commit. 

“ Mr. Justice Hawkins agreed, thougli he said he did not quite concur 
in the oj)inioM that a prisoner could not he convicted of an attempt to 
commit a crime which in law he could not commit. But liere, upon the 
express enactment, the hoy could be convicted of an indecent assault. 

“ other judges concurred. 

(h)nvi<*iion for an indecent assault confirmed.*’ 

In the Female. — Ann person who unlawjnlln and carnaJbf knows 
any (jirl n)uler the (nje of thirteen years sh<dl he ynilty of felony. 

Any person who attempts to hare nnlawfid earnal knowledyc of a girl 
under the aye of thirteen years shall he guilty (fa 7 ni 8 demea)ion}\ 

‘*Any pet'soti who mdawfully and eatnally knows or attempts to know 
or have unlawful carnal knowledge of a girl ahore thirteen but under 
sixteen years of age shall he guilty of a misdemeanour'' (Criminal I.aw 
Amendment Act, 1885). 

For determination of these ages and tln^ mediorf. evidence thereon, 
vide Vol. I., pp. 189 et seq. 

It will thus lx* seen that under thirteen a girl is not presumed to be 
capable of either giving or withliolding her con.sont. Above the age 
of tlifrteen but under sixteen consent is so far a mitigation of the 
offence as to reduce it from a felony to a misdemeanour, and even the 
offence itself without consent may f>e so considered. Tlie law, how- 
ever, in those cases gives tl>c offender one more loophole, for it enacts : — 

“ If it shall be made to appear to the Viflirt or jury bifore whom the 
charge shall be brought that the pcrso^i so chtwged had reasonable cause 
to believe [from appearance, inauner, etc.] that the girl was of or above 
the age of sixteen ycarsf tlitii consent shall be accepted as a good 
defence. 


8—2 
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It must be remembered that when consent is of no avail as a 
defence even solicitation is equally unavailable. 

]\Iental Condition of Victim in Rape. 

Anif person who unlawjtiUij and carnalltf knows or attempts to have 
unlawful carnal knowledffc of any female idiot or lunatic or imbecile 
woman or yirly under circumstances which do not amount to rapi\ hut 
which prove that the offender knew at the time of the commission of the^ 
offence that the woman or yirl was an idiot or imbecile, shall be guilty of 
a misdemctinour.'' 

There is no specific mention of age here, but the insertion of the 
words gii-r' and “woman'' lead to a natural inference that the 
mental condition is only meant to be an additional safeguard against 
the crime, ago being already sutticiently safeguarded. 

Time for Bringing an Action. 

In reference to the limit of age between thirteen and sixteen, it is 
expressly laid down : — 

'^Provided that no prosecution shall hr commenced for an offence 
under snh-seefion 1 of this section more than three months after the 
commission (f the offence.'' 

Oil this one has only to remark that with the exception of pregnancy 
or actual comiiuuiicated disease, all signs of defloration are likely to 
liave heconio completely obliterated, at least all really reliable signs 
(ride Sub-section !>, pp. 30 et seq.), and even then they have nothing to 
do with consent. 

It would be very reasonable to place this limitation of time upon 
all cases, irrespective of age. 

Special Circi msiances under which Rape may take, or be 

ALLE(iEI> to have TAKEN, PEACE. 

1. Under the Influence of Narcotics or Alcohol. —If a 

woman be drunk or asleep from drink or other narcotic, the commission 
of an act of sexual intercourse without her consent is, of course, easily 
possible. 

In It. V. BVnVc^lXorthamptoii AViiit. Ass., 1856), the judge stated 
tliat some doubts were entertained whetlier the crime of rape could he 
committed (in law)t)n the jiiersoii of a woman who had rendered herself 
perfectly insensible by drink, so as to be unable to make any resistance : 
he thought it could not be alleged as an excuse for tlie man. The 
question was Jiot reserved, as the prisoner was acquitted of rap^», and 
found guilty of an indecent assault (It. v. CampUn, Law Times, June 
28th. 1815)'. 

The editor is unable to find ^any special judicial ruling on the 
question of drunkenness and narcotics in rtipe, but there can he no 
question about the lessmis* that common sense would teach. If a 
woman (age is, of course, 4iere not considered) alleges that she was first 
rendered unconscious by drink, and, furthermore, if she alleges that a 
soporific was administered in such drink, *tlie first inquiry tliat springs 
to one's mind is — AVhat was^her previous character ? why did she agree? to 
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have drink alone (suoli offences are not done in public) with a man ? 
how much did she drink ? what exactly happened after she had taken 
some drink ? — i.c., did she yet more and more intoxicated with more 
drink, or did a condition of unconsciousness supervene on one drink 
only — liow long was she alone with the man ? All these points and 
others that would be sure to arise from her explanations require to be 
carefully considered before an opinion on the case can be arrived at. 
If it could be definitely proved that a known soporific, siicli as opium, 
had been used, tliere would be little doubt about a conviction ; but if 
no unfair means had been used tliere can be equally little doubt but 
that a constructive consejit had been given, however much it may have 
been regretted afterwards. The question (beyond the nature of the 
drug) is jiarticulaiiy one for a jury and common sense rather than 
for scientific evidence. 

Lixou Mann (“ For. Med.,” p. 95) gives full details of a case who re chloral 
hydnite was alleged to have been given for pui-jioses of rape ; the prisoner was 
awarded ten years’ penal servitude, but was released at the end of two years on 
special representation to the Home Secretary. 

2, Under the Influence of Anaesthetics. — The vapours of ether 
and chloroform have In^en criminally used in attempts at rape, although, 
hy 48 & 49 Vicl., the administration of any drug, matter, or thing to a 
girl or woman with intent to stuiiefy or overpower, so as thereb}^ to 
enable any person to have unlawful carnal connection with such woman 
or girl, constitutes a misdemeanour. In a case wliicli occurred in 
F'rance, a dentist was convicted of a i‘ape upon a woman, to whom he 
had administered the vapour of ether. The prosecutrix was not per- 
fectly unconscious, but she was rendered wholly unable to offer any 
resistance (d/<v/. GV/:., vol. 40, p. 8(55). A dentist was convicted of 
rape under somewhat similar circumstances in the United States, but it 
was thought that the woman had made the charge under some delusion. 
In It, v. Sitarcf/ (Winchester Lent Ass., 1859) there was a clear 
nttenii)t at fraud, Tlie prosecutrix asserted that she was instantli/ 
rendered insensible hy the prisoner forcibly applying a handkerchief to 
lier lace, and she accused him of having committed a rape upon her. 
The charge wns disproved by a distinct alibis as well as by the impro- 
bability of all the circumstances. In 117//fc v. Iloicarth (Liverpool 
AVint. Ass., 18(51) it was alleged that the defendant’s daughter having 
gone to consult the plaintiff, who was a dentist, ho took an opportunity 
of rendering her suddenly insensible by chhu'oform^and then had inter- 
<;ourse witli lier. In cross-examinatitm, however, ij. transpired that the 
girl was not rendered insensible at all, biTt was conscious of all that 
was going on, and she might have given an alarm, but did not. Most 
of these stories when xiroperly examined will he found inconsistent and 
untriJe. It is not the property of chloroform or of any narcotic sub- 
stance, in a uoii-fatal dose, to render a person instantaneously insensible 
and powerless. In Bromwich v. iVaters (Chester Lent Ass,, 1863) 
it was alleged on the p^irt of the jdaintiff that the defendant had 
given to a woman some liquid, which* she had only tasted, and 
then suddenly became unconscious. It was suggested that while in 
this state the defendant had had intercourse with her, which he 
denied ; the woman herself alleged that she was not conscious of 
her pregnancy until some months after this visit. But such symptoms 
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could not be reasonably asoribei^ to any of the known narcotic sub- 
stances, If given in a non-fatul dose tlicir elfects are slowly and 
gradually produced ; if they come on in a few minutes the <lose must 
have been large, and then it is probable the person would die. Tl)ere 
is no doubt that many of the charges made against juedical men and 
dentists by women who allege tliat they hav<^ been vit)lated whilst under 
the iutlueiice of aiuestheties are false charges. Amesthoti(?s stimulate 
the sexual fun(?tions, and the anogenital I’cgion is tlie last to give u]) 
its sensitiveness (‘* Dull, of the Medico-Legal Soc. of New’ York/* 
Alay and December, 1881). Tliese charges are sometimes made in all 
good faith by modest females. A woman under the partial inllueneo 
of an amesthetic may mistake the forcible attempts to restrain her 
movements, whilst she is passing through the preliminary stage of 
excitement induced by the amesthetic, for an a1temi)t upon lior person. 
In one instance, a lady engaged to he married was accompanied to a 
dentist by her afiianced liusband. Chloroform w’as given, and a tooth 
extracted in the presence of this gentleman. She could hardly be 
convinced tliat the dentist had not made an attemjit upon her chastity. 
Mann (“ For. Aled.,*’ p. t)3) mentions another similar case. 

These ai*e all cases in which the patient lias volnntarily taken an 
aiifesthetic tor medical purposes ; they inculcate tlie gulden rule from 
which no exception sliould ever be made under any (urcumstauces 
Avhatever, viz., nevkk administer, an anaesthetic without the 

PRESENCE OE A'l’ JAIXHT ONE OTHER PERSON BESIDES YOUI^SELE AND 
THE patient; and let, at least, one such person be disinterested. It is 
much easier for a charge of this sort to be brought forward than to be 
disiu’oved, and especially so if there be a conspiracy of tw’o to blackmail. 
(For hints on this subject, ride “ liluckstone's Comm.,“voh I, p. 213.) 

On the other hand, the woman may not take tlie amesthetic 
voluntaril}’, but may allege that she was anaistbetised (1) violently; or 
(2) w’bile asleep. That a person can be aiuestbetised w'itliout being 
awakened from a iiaturiil sleep is certainly possible, though in the 
many cases in wliich the experiment has been tried it has failed more 
frequently than it has succeeded ; a statement, therefore, to this etfoct, 
when iiiadu l)v tlie victim of an alleged rape, should i-eipiire a good 
deal of corroboration. Tliat a w’oman may het'Onie jiaralysed, or may 
even faint, from fear, and suhsequently be aiia^stlietised against lier will, 
is also certainly possible ; but wlien we are told that tlie throwing over 
the face ol a liandkercliief saturated with cliloroform has produced 
instant unconsciousness luijer which rape lias been carrieil out, the 
statement recpiires very careful consideration and closii cross-examination 
as to fear, an<l what followed iinmediately upon the covering of the face ; 
for that cliloroloriii aniesthesia, or ainestliesiahy any other knowui drug, 
can be thus instantly produced is an obvious — lie, no milder word is^siiit- 
able. Ill cases such as these, signs of a struggle and consideration of the 
physical and moral and emotional (diameter of the lady and gentleman 
respectively become the principal factors. • 

B. Under the Influent of Fear or other Moral Restraint 
or Deception. — Some mt^Iicul jurists have argued that a rape cannot 
be perjietrated on an adiilt woman of good liealth and vigour; and thej' 
have treated all accusations made under these circumstances as false* 
Whether, on any criminal charge, a rape has been committed or not, is 
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of course a question of fact for a jury and not for a medical witness. The? 
fact of the crime having been actually perpetrated can he determined 
only from tlio evidence of the prosecutrix and of otlier witnesses ; still 
a medical man may be able to point out to the court circumstances which 
might otherwise escape notice. Setting aside the cases of infants, idiots, 
lunatics, and weak and delicate or aged women, it does not ni)pear 
probable that intercourse could bo accomplished against the consent of 
a healthy adult, under conditions of fear alone, unless slie fell into a 
state of syncope, from terror and exhaustion. An eminent judicial 
authority lias suggested that, in his opinion, too great distrust is 
commonly shown in reference to the amount of resistance offered by 
women of undoubted character. Inability to resist from terror, or 
from an overpowering feeding of helplessness, as well as horror at her 
situation, mav lead a woman to succumb to the force of a ravisher, 
without olhiiing that degree of resistance which is generally expected 
from a woman so situated. As a I’esult of long experience, he thinks 
that injustice is often done to respectable women by the doctrine that 
j'esistance was not continued long enough. 

When several are combined against the female the case of course is 
rendered much more simple, and resistance may he impossible, hut in 
this case we may expect to find some marks of violence on her person, 
if not on the genital organs. 

A woman may yield to a ravisher, under threats of dt>ath or duress : 
in this case her consent does not excuse the crime, but this is rather a 
legal tliaii a medical question. An aged woman can scarcely ho 
expected to resist a strong man. Chevers mentions a case in which a 
man was convi<ded of rape and an aggravated assault on a woman of 
seventf/ yetu s of age. 

Becontly two youtlis, each (ot. 1(5, were tried for tho rnpo of a girl fiot. 14, hut 
who appeared souiewhat older (/^. v. (toldhuj and AVe/, V. C. C., March, 1891). 
It was alleged that tho girl was seized by tho anus by Neal and held against some 
palings, whilst (Jolding had connection with her, she being in tho staudingposturo, 
Sho thou ran away ; but was pursued and seized by the arms by Golding, w'hilst 
Neal now had connection, standing. Tho girl went homo agitated, but made no 
complaint to her mother, who next day washed tho girls under-liuoii, hut ol)served 
nothing unusual. When inodioally examined six days after tho occurrence, tho 
vagina was dilated and inllamod, and tho hyineu rupturod and healed. Tho con- 
nection was not <lonied, tho dofonco being that tho girl, who had l)een sliding on 
tho ico with the boys, was an inviting party. There was an acquittal on tho charge 
t)f rape and a cojiviction for intercourso with a girl under sixtoon years of ago. It 
seems impossible for a youth to rapi^ a girl whilst standing^ since more stooping, or 
bowing of the body, wiien hold by the arms would suflico to prevent ixmotration. 

Ill 1889, a man was convicted of the inimK?!’ of a Avomaii, Sobra Troiighear 
{IL\, Kerr^ Carlisle Sum. Ass., 1889). Erom tho ovideiico, it appeared that tho 
woman died whilst, or shortly after, a rape was committed on her by tho prisoner, 
accompanied with brutal violence. Tho actual cause of death was suffocation 
brought about by tho vomiting of a hearty meal, Tho sonteiico was commuted, 
and in 18915 Xorr was liberated. In coiinectiou with this case I am indebted to a 
distinguished Gueeii’s Counsel for tho following legal memoranda. 

If a imin in committing a rape, or in assaulting a woman to cause 
grievous bodily harm, causes her to vomit, whereby she is sutlocated, 
he commits an act of constructive murder ; hut if the vomiting and 
death were the result of an attempt only at rape, lie is guilty of man- 
slaughter. If, on the other hand, the woman consented to have carnal 
intercourse, and all that the man did to her was the rude violence of a 
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rough drunken man without intent to injure, he would have committed 
no offence whatever, even though what he did caused her to vomit, and 
thus led to her death from suffocation. 

In the Lancet, vol. 1, 1902, p. 175, will be found an account of a 
case in which religious fervour was the lever used for a man to effect 
liis purpose ; the case known as the Iloros case excited much 
indignation at the time ; the man pleaded impotence, which was 
disproved. 

At tliO June, 1901, sessions of tho Central Criminal Court, in Ji\ v, McCarthti, 
the prisoner was oonvictod of rape and sontoneod to two years’ hard labour under 
the followinir cirounistances : — The prisoner ailvortised for f,drls for tho stage, and 
under the pretence of teaching them to “ do the splits ” ho had connection with at 
least two girls, :el. 19 and 23. The age and innocence of the victims were such 
as to call for the full penalty the law allows for the olTcnce. 

Ill all such oases the age and mental condition (innocence) of the 
girl are the principal factors in deciding upon the guilt of tho prisoner. 
Medical evidence cannot go beyond its province of attempting to say 
whether or not connection has taken }dace. 

4. Can a Woman be Violated During Natural Sleep. — It 

may be a question whether a man can have intercourse with a woman 
without her knowledge while in a state o( unvonsdonsnesH j'roni naiiu'al 
deep, 

Casper met with a solitary ease in which a girl, ji>t. 19, accused a man of having 
l)ad intercourse with liei’ w'hilo she was sleeping in her bed. Slio asserted she wiis 
not conscious of his ucticni until lie wiis in tho act of withdrawing from her. On 
lier owm statement she w as r?>;/a Inhtcfa ii]) to the dale of this occurrence. U2)oii 
the facts of tlio case, Casper came to the conclusion tliat, if her statement was true, 
the man could not have had intercourse writli her wifliout causing ])ain and rousing 
her to a consciousness of her position. TJie hymen wms not destroyed, hut pro- 
srmted laceration in two jdaeos. Tliis and other facts showed that there had been 
intercourse, hut did not prove that this hud taken place w ithout the consciousness 
of the woman (*‘ Klin. Novellen,” 1893, p. 31). 

A man was cliarged with rape, and the prosecutrix swore that lie 
had effected his purpose during her sleep. The bare possibility of tho 
offence being perpetrated under these circumstances cannot be denied; 
but this admissoii could only apply to a case in wliich tlic ^voman had 
been accustomed to sexual intercourse, and in wdiicli the sleep was 
unnatural or lethargic. In this instance the woman was a prostitute, 
and the charge improbable. 

A rosi)eotablo inanicd woman who had had children threnv hors»‘lf on her bed 
with her clotlic-s on, late fine eveiiiflg, and fell fast a.sle(*p. She vv.as first awakened 
by finding a man upon hfi* ])ody, in the act of witlidniwing fnaii her. This man, 
a servant in the liouse, was given into custody on a charge of In the first 

instance he did not deny the act, and there wms no reason to believe that the 
prosecutiix wiis aw^are of the prisoner’s conduct until the crijno was completed, 
and she was awakened in the manner descrilu'd — apparently by the weight of 
the i)risonor’.s body. The luisoner was convicted [Kdin, Munth, December, 

18<>2, p. o70). 

A case whicli may serve ty throw a little light upon this question 
occurred to Casper (“Gcrichtl. Med.,” vol. 2, p. 574). A married 
w^oman alleged that a man irad had intercourse with her while iu bed, 
ami wlieii she \Yas asl(jep. In her deposition, liowever, she admitted 
she was conscious that some one was lying upon her, and that she 
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ftsked who it was, showinijf, as Casper remarks, that she liad a 
knowledge of wliat was going on, and a douht whether the person was 
her husband. 

In reference to tlie question whether it is possible to commit rape 
upon a w^oman while asleep, a majority of the Scotch Judges decided, 
in the case of Sweenie (“ Irvine’s Jnstic. Rep./’ vol. 3, p. 109), that the 
feloniously having connection with a Avoman while asleep was not 
ijidictable under the name of rajus inasniucli as, apai t from the force 
implied in the act of connection, tliere was no force used to overcome 
the will of the woman. Rut tlie}' held, however improbable it might 
be, it was quite jiossible that a man might have connection with a 
>voman while asleep (Edin. Month. Jour., December, 1802, p. 570), 
forgetting, ]>ossibly, non oinnes dormiuut qua: clausoa haheut oculos. 

The state of the mind during the act of waking from natural 
sleep, i.e. wlnm a person is in a half-conscious state, may also give 
j’ise to a question connected with rape. In li. v, Clarke (York Aut. 
Ass., 1854), the prisoner was charged with having coiiiinitted a rape 
on the i)ro.secutrix. 

The woman liad been married to licr husband six years, and lia<l liad three 
<‘liildron. Pi'isoiior took advantage of his absom o from hoiiu^ to get into the bed 
of the pros('cutrix, ahnit two o'clock in the morning: she mistook liim for her 
Inisband, and laiidcr tliis mistake allowed him to have inter<’<airsc witli her. It 
was only some time afterwards that she found it was the ])risoner, and not her 
Imsband, wlio was in bod with her. The jury convicttMl hiju on tlii.r ( vidojice. 

The case was reserved by Crowder, J., for the opinion of tlie judges 
whether the offence amounted to rape, as it was not included in the 
ordinary definition, i.e. of carnal knowledge by force and against tlie 
will of tin? woman. In ii, v. Uackstraw (C. C. C., 1863), and /?. v. 
Jackson, in both of which intercourse had been had with women under 
similar circumstances, it was held that the offence did not in law 
amount to the crime of rape. In the former case, the j)risoner was 
tried and found guilty of an unlawful assault on the prosecutrix. 
Keating, J., then stated, tliat wliere a man ])ersonated tlie liusband, 
the act of intercourse did not amount to rape, because it was done with 
the assent of the woman (but vide below, now expressly ruled as rape). 
TTie prisoner, in his defence, stated that the intercourse had taken 
place by the woman’s consent, and that she had invited him ; but this 
she denied, and the circnmstHntial evidence in IIjlc opinion of the court 
tended to negative tlie prisoner’s statement: he was convicted of an 
assault. It is a curious psychological ‘questioi/, liowever, wJietlier a 
woman can have connection, under these circumstances, without at 
least entertaining a suspicion that the man is not her husbaml. It is 
n iiattcr of great doubt, when intercourse has thus been liad in a waking 
state, whether the act could take place without the tacit assent of the 
woman. 

5. Can a Woman be Violated during Hypnotic Sleep. — 

The cunditioii of the s&-cnlJed hyimotic or unnatural sloop has given 
rise to a question connected with the 'alleged perpetration of I’ape. 

A girl, a?f;. 18, consulted a therapeutic miigiietiz<?r as to lior health. 8ho visited 
him daily for some days. Eotlr and a half montlis afterwards she disoovered that 
«he was pregnant, and made a coDqdaint to the authorities against the magnotizer. 
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They directed a physician and surgeon to determine tlio date of her 
pregnancy, and whether complainant might have then been violated 
and rendered pregnant contraiy to her will, i.e. if her volition could 
have been completely or partial!)' annihilated by magnetism. The 
medical inspectors were satisfied that the pregmuicy did not extend 
farther back than four and a half montbs ; and founding their opinion 
on Husson's report, made to the Academy in 1831, concluded that, as 
a person in magnetic sleep is insensible to every kind of torture, sexual 
intercourse might then take place with a young woman without the 
particijaition of her will, and without her being conscious of the act, 
and consequently without her being able to resist the act consummated 
on hei’. This opinion was confirmed by that of Devorgie (Gaz. MecL 
de Paris; and Edin. Month. Jour., December, 18()0, p. 60(5). 

Ladanie recognises the possibility of the violation of a feiiialo 
whilst in a state known as hypnotism, or animal magnetism ; and gives 
a detailed account of a case in which it was alleged that not only was 
a female violated against her will, whilst in that state, but that con- 
cei)tion took place Ann. dTIyg.,’’ 1882, 7, p. 618). The case is 
not, however, one that is free from grave doubts as to its being a 
veritable case of rape. 

Althougli the editor is unable to find any recently recorded case of 
tliis kind, there can be no reasonable doubt about tlie possibility of 
such an occuiTcnce, and this is one of the reasons why this method of 
therapeutics is looked upon with some disfavour and as one recpiiring 
great care in its practitioners. 

(5. It is Bape if the Bavisher Personates the Husband.— 

Tliis statement is expressly Jiiade by 48 & 49 Viet. e. 69, par. 4, at 
the end. 

In tlie case of it*, v. Morrissa/ (C. C. C., July, 1892), the prisoner 
was awarded three years’ penal servitude on conviction of rape on a 
married woman under the following circumstances. Ho entered the 
woniMii’s room wlu’ii she was alone in bed and asleep. She awoke as 
the prisoner was linishing sexual connection with her, tliinking it w'as 
her liusband. Pollock, li., in leaving the case to the jury, said that 
a man liaving connection with a sleeping \voimin, by personating lier 
husband, i.c. ])utting biniself in such a position that she might suppose 
liim to be lier liusband, would be guilty of rape. 

J’liis case illustrates very w’ell the difficulties of these cases, which 
really tiivn on the credibility of witnesses, a point certainly not so 
well witijin rencli of tlyxse who only read the evidence in print. I’he 
evidence of the prisoner and ^prosecutrix is, the editor thinks, worth 
giving in full, for in his opinion cases of “ impersomition of the 
liusband ” are even fuller of suspicion than those “during sleep.” 

• 

The statomeut of the prosecutiix was to tlio effect that the prisoner had lodged 
in the hou.se nine or ten inoiiths, that ho was a horsekeoper, that her husband was 
iLsually out with his cab till midnight or later, that on tho night of the 12th June 
she had gone to bod about Lalf-jmst ten aial was asle^j), that she was awoko by 
iinding the pii.soner in her bed in tli%act of having connection with her. Thinking 
it was her husband, she called “Ham,” her husband’s name, upon which tho prisonor 
made some remark, and, finding iff was not her liusband’s voice, she screamed and 
thi*ow him oti, got out of bed, and ordered him out of tho house, saying, “Jim, 
how dare you come into iny bed ? ” Ho said, ‘ ‘ What ib tho matter, mistress P I will 
go ou my kuces to you for pardon.” “1 said, ‘ I want no pardon for this.’ He ran 
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into his own room and dressed himself. I followed him into the kitchen and ordered 
him out of the house, and ho went out. My husband had gone away into Suffolk 
on tho Saturday to his brother's funeral. In the uiorning 1 wrote to him and ho 
eamo homo, and on tho lotli I applied for a warrant agaijist tho prisoner.” 

The prisoner cross-examincHl tho prosecutrix, and was then sworn ajid gave tho 
following evidence : “ When J wont homo the woman used to kiss me ov(ny other 
night after 1 hud dono my work. When I went upstaiis lior door was wide open. 
I wont into her room and woke lier up, and she shifted over in the bed. I got ii\to 
bod with her, I was undressed ; she catched hold of my person, and put it in. 
8ho never said a (uoss word, not until I had finislied, thou she shouted out, ‘What 
are you doing in mv bed, Jim?* so I got out of her bed and went into my own in 
tho next room. I dressod myself and went down into tho kitchen. She followed 
mo down, gave me two boxes on the nose, and tuiiied mo out of doors.** 

Gross-exuminod : “I was not drunk or sober, I was lialf and half. She used to 
kiss mo ut iiiglit when I came home. 1 w'out into my own room and undressed 
before t went into her room. I caught hold j)f her and said, ‘ Wake up, Jennie,’ 
and she moved over in tho bod. The first thing she said was ‘ My God ! is that 
you, Jim ? ’ 1 said ‘ Yes, mistress,’ and she said, ‘ What are you doing in my 

bed ? * 8ho was very angry.” 

the Court : “ When she kissed me her husband was not at home. I had never 
taken liberties with lier before.” 

The ])roseeutiix was recalled and stated : “I never kissed the prisoner. Uo had 
tried to ki:-s me .some time ago, about twice ; it was in my husband’s presence. 
JIo tliouglit it was only chaff, as we were saying good-night, and going up to bed. 
^ly bedroom door was not opeji on tJiis night ; I always close it. I doii*t know 
whether tlie prisoner had been drinking, ho was a fairly sober man.** 

7. Influence of Hysteria. — lu It. v. Bah'cr (C. C. C., Sep- 
tember, 1872), the pro.secutrix, iet. 17, alleged that she did not consent 
to the act, and evidence was given to show that she Inul been suffering 
from hjiHtcyia and was in a fit at the time that the act was j)erpetrated. 
Tho prisoner was coiivictetl. Cases in which hysteria is pleaded as the 
cause of luieonscionsness should be regarded with great susincion. It 
is easy for a girl wlio has given her consent and repented, to make a 
plea of this kind. A medical man is bound to see iu these cases 
whether tljer(i is any evidence of force or marks of violence on the 
person or genitals, 

8. Rape on Prostitutes. — It must he remembered that the law 
l^rotects a prostitute agaiiKst involuntary connection just as it protects 
children and cliaste women, hut wlieii a charge of rape is made by a 
prostitute, it is Justly received with suspicion, and the case is narrowly 
scrutinised. Something more than medical evidence would be required 
to establish a charge under these circumstances. The question turns 
here, us in all cases of rape upon adult women, ^oa the fact of consent 
liaving been previously given or not. This is the 2 )oint at which the 
greater number of these cases of alleged^rupe bi’xjak dowji ; and it need 
hardly be observetl, that this question has no relation to the duties of 
a medical witness; all that he can do is to establish, occasionally, 
wlj^ether or not sexual intercourse has been hud with or without some 
violence. It is obvious that there may be marks of violence about 
the pudendum or on tho i)ersoii, and yet tlie conduct of the woman 
may have been such as to imply consent on lier part ; we must not 
suppose that medical jlroof of intercourse is taiitamoiint to legal proof 
of ra 2 )e. 

MEDicAii Aspects Of Rape. 

Medical evidence is commonly required to support a charge of rajie, 
but it is seldom more than corroborative ; the facts are, in general, 
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sufficiently apparent from the statement of the prosecutrix. Tliere is, 
however, one case in wliich medical evidence is of some importance — 
namely, when a false accusation is made. In some instances, as in 
respect to rape on infants and children, the charge may be founded on 
mistake ; but in others there is little doubt that it is often wilfully and 
designedly made, for motives into which it is here unnecessary to 
inquire. Amos remarked, that for one real rape tried on the Circuits in 
his time, there were on the average twelve pretended cases. In some 
few instances these false charges are at once set aside by medical 
evidence — in others, medical men may be sometimes the dupes of 
designing persons ; but in the majority, the falsehood of tlio charge is 
proved by inconsistencies in the statement of the prosecutrix herself. 
It is stated that in Scotland, where there is a careful preliminary inquiry, 
false charges of rape are exceedingly rare. 

The duty of a medical witness on these occasions will be best 
understood by considering the subject in relation to females at different 
ages. On being called to examine a person on whom a rape is alleged 
to have been committed, the first circumstance wliich a jiractitioner 
should notice is the jirecise time and date at which he is summoned, 
taking an early opportunity of comparing his watch with some neigh- 
bouring clock. This may apjiear a trivial matter, and one wholly 
irrelevant to the duties of a medical practitioner ; but it is to be 
observed, that the time at wliich a surgeon is required to examine a 
prosecutrix may form a material part of the subsequent inquiry. It 
wdll be impoi tant to the defence of a pcr.son accused, if it can bo proved 
that the female did not take the earliest opportunity to complain ; and 
it may also be tlie means of defeating an alibi falsely set up by an accused 
person in bis defence. 

It is rare that cases of rape are tried without medical evidence ; 
occasionally an attenqit is made to dispense with it, and the result is 
generally an acquittal. Juries naturally dislike to convict ])ersous of 
tljis serious crime, unless the statement of the prosecutrix is corrobo- 
rated by medical facts and opinions (/iVg. v. Wdlkcr, JMaidstone Wint. 
Ass., December, 18G2). jMedical evidence in cases of jape may be 
derived f)*oni four sources : (1) Marks of violence about the genitals. 
(2) Marks of violence on the person of the prosecutrix or prisoner. 
(.9) The jiresence of stains of the spermatic lluid, or of blood, on tlie 
clothes of the pi’osecutrix or prisomn*. (1) The existence of gonor- 
rheea or syphilis in cm? or both. This evidence will vary according to 
circumstances. 

In exajnijjing the victim ofMIeged ra2>e it is important to remember 
that no one, neither coroner, magistrate nor judge, nor any police official 
can compel a girl to submit to being examined without being guilty of, 
and running the risk of an action for, indecent assault; Jience thA*e 
are three jjeojjle whose consent must bo obtained before undertaking 
such an examination (vide Vol, 1, et seq.). These three are : 

1. Yourself. — T^et your conscience be clear t^iat you have reasonable 
grounds to wish, or even to iJ^ess, for an examination, so that, if it 
should be necessary, you can give substantial grounds for your action, 

\\it\v l\\e vYo\3af)il\tiea of consent. 

2. The Yictim . — If of reasonable age aud understanding to give 
consent. 



RAPE, MEDICAL EVIDENCE IN, 


125 


8. The Nearest Guardian. — This is essential if the victim is not 
of reasonable age and understanding, and is certainly advisable in all 
cases. 

If the circumstances are in any way peculiar, it is advisable to have 
the consent in wi iting, and in all cases without exception, a verbal con- 
sent should be given /ye the presence of disinterested witnesses. It is also 
necessary to state openly that evidence derived from such examination 
may be used against as well as for the examiner, this is particularly the 
case in examining suspected persons. 

Having obtained these consents, proceed in a good light and in a 
position wiiicli allows of a most thorough examination by eye, finger, 
and instruments if necessary, to make your investigations. 

Previously to the actual inspection of the genitalia it is well that 
you should make written notes on tlie following points. 

1. Date and exact hour at 1. Kequiredprincipallyinrefer- 

which she visits you. ence to lapse of time since the 

occurrence, if long delayed, why? 

2. I [er walk or attitude, bodily 2. As to pain on walking, 

and mental. excited or otherwise, under the 

inHueiice of alcohol, etc. Physical 
and emotional constitution. 

8. Wlio is with her, and their 3. Refers to concocted or 

attitude and frame of mind towards genuine tales ; chances of con- 
victim and accused. ference as to what to say, etc. 

4. The statements of her and 4, These must be taken down 
of her friends, iiufuire especially : as near as possible verbatim, and 

(a) Age. will constitute most important evi- 

(b) Date, time and place of deuce either to establish guilt or 

alleged ottence. to free the innocent. She and her 

(c) Exact position of the parties, friends have i>robably been to 
sitting, lying, or standing, etc. others, or made statements to 

(dj Did she cry out or not, or others, and tlie general or special 
struggle? agreement of tlie various state- 

(c) jMenstruating or not at the ineiits will be strong proof of their 
time? truth or of their falsehood. 

(f) Was she sensible the whole 
time ? 

Then have her completely undressed, and with regard to her clothes 
note moie especially — 

{(() Dloo(l on them, and its All obviously very important, 
situation. coiToborating or contradicting the 

(/>) Mud and other stains, notes you have made of her tale- 
grass, etc. 

• (c) Seminal stains, or 'what 
look like them, on the drawers, 
chemise, etc. > 

« 

And wdth regard to herself, note the physical development of the 
limbs, for powers of struggling, etc., and^ bruises and injuries found on 
the body generally, and impiire (and note her explanation) \\ow they came 
there, especially with reference to the possibility of their self-intiictioii, 
or to their consonance with her tale. 
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Tlieii proceed to examine carefully the genitalia, including the 
breasts. It may occasionally happen that the girl is menstruating, or 
alleged to he so. In clinical practice it is usual at tliis time to avoid a 
vaginal examiimtioii from motives of decency, but in criminal cases 
this objection cannot hold ; in fact, the establislnnent of tlu; fact of 
menstruation may be a most natural point, as in the following case 
reported to the editor by Dr. Lowndes, of Ijiverpool. 

I had to examine a girl, ngod fittoon, wJio was said to liavo hoon outraged. I 
asked her mother if she had begun to ho ‘ poorly,^ ami she said no, but that hIio liad bled 
much from the outrage. On examination I finind blood on the privates and thighs, 
while tlio drawers and shift wore soaked with blood, and ibis was three days after 
the assault. It was clear that the girl had begun to monstruato. 

(a) In masturbators frocpiontly 
flabby and large, a |>oint not of 
great weiglit, but wortli noting. 

(h) Swelling, redness, bruises, 
tears, tenderness, etc., are all 
important points that want ex- 
planation of their origin, hut don’t 
at once jump to the conclusion that 
her ex[)htnation is necessarily the 
correct one, it mayor may not be so. 

(c) Discharge from it, ulcers 
or growths in its mucous mem- 
brane, etc. A purulent discharge 
can hardly arise witliin twenty- 
four hours of connection ; nor can 
a veiicu-eal sore of any sort appear 
suddenly. 

(d) Hairs on pubes. {d) May be evidence of age, 

but particularly look for a matting 
together of them ; examine the 
cause of the matting, removing 
some hair for the purpose, under 
the juicroscope or cljeinically for 
semen, pus, blood, etc. (ride Vol. I., 
pj). 107 et scq.). 

I'liis represents a complete scheme for the exaininatioii of the female. 
Tlie deductions to be drawji de])ond very much upon circumstances, of 
wliich the most important is the lime that has elapsed since the alleged 
offence : they may vary from cdniplctely negative through the doubtful, 
uj) to those carrying conclusive conviction that some viohmccj lias been 
ortered to the i)arts, and (with semen in the vagina) i)()ssil>ly ju'oving that 
it was a penis that produced them ; though even this has nothing per^e 
to do with consent, the absence of which is the crux of the position. 

If in the power of the medical jmist it is well that the accused 
should be examined in a similar scheme. • 

1. Age, size, and strength. 1. The pro])ortion these bear 

to those of the victim in connec- 
tion with fear, power to struggle, 
I)hysical possibility of connection, 
etc. 


(a) Breasts, 
(h) Vulva. 

(c) Vagina, 
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2. Scratches aiid bruises. 

3. Stains oil linen. 


4. Condition of organs. 

(a) Iinpotency. 

(h) Smegma on prepuce. 

(c) Gonorrlima. 

(d) Venereal sores. 

(e) Matting of liairs, etc. 

It must be noted that all these points, even if positive, are quite 

capable of innocent explanation, for copulation is not illegal, nor is 
masturbation, but they must lie carefully noted for the same purposes 
as the statements of the victim — viz., to corroborate or contradict 
statements inaile. 

Lastly, examine the site of the alleged offence, if you think it 
necessary, wet or dry, grass or bare ground, etc., etc. 

It now remains to consider with illustrative cases the conditions 
under which rape occurs. 


2. Evidence of an alleged 
struggle, or against such. 

8. Seminal or other, possibl}" 
quite capable of innocent explana- 
tion. 

(a) Vide pp. 3 ct seq, 

(h) Its iiresence renders recent 
coinilation very improbable. 


KAPE ON INFANTS AND CIIILDREN [TP TO THE AGE 

OF SIXTEEN. 

It is in this group of cases that medical evidence is of the greatest 
importance, because consent cannot be considered. 

To the great opprobrium of our boasted civilisation this crime is of 
very freqmmt occurrence, sometimes, no doubt, as the result of simple 
lust ; but often indeed from a still more disgusting reason, for there is 
u vulgar error tliat gonorrhma, and even syphilis, cnii be cured by 
sexual intercourse with a virgin; the editor has reason to believe 
that tins horrible superstition is still rife, though it is almost iini)ossibIe 
to conceive bow it can have arisen. 

4'lie sexual organs should in these cases present marks of injury 
if the crime has been completed, and there has been (my resistance on 
the part of the child: for it is impossible to conceive that forcible 
intercourse sliould take j)lace without the production of ecchyniosis, 
the effusion of blood, or a laceration of the private parts. Ill veil with- 
out reference to manual violence on the part of tlie assailant, the size 
of the adult male organ must necessarily cause much local injury in 
the attempt to enter the vagina of a child. If the violation has taken 
plat'C within two or three days, the appearances presented by the parts 
may be as follows : — 1. Intlammation, with more or less abrasion of 
the lining-meinbr 2 \ne of the vagina. 2. A muco-piirulent discharge 
from the vagina, of u ropy consistency and of a yellowish or 
greenish-yellow colour, staining and sWffening the linen worn by the 
girl ; the mucous membrane of the urethra is inflamed, rendering the 
discharge of urine painful. 8. In recent cases blood ma}" be oozing 
from the abraded membriwie, or clots of blood may be found deposited 
in the vulva. 4. The hymen may be entirely destroyed, or (what is 
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more commonly observed) it may present on careful examination one or 
more lacerations. Owing to the inflamed state of the parts, the proper 
examination of the hymen is rendered difficult — any attempt to separate 
the thighs for this purpose causing great pain. For tliis reason, also, 
the child walks with difliculty and complains of pain in walking. 
5. liUStly, the vagina may be unnaturally dilated. 

The case of li. v. Peter Murray is a very good illustrative case of 
a clearly proved case t)f rai)e on a .young girl, the motive being the 
execrable superstition alluded to above. 

On March 2 ik 1, 18S4, a girl aged fourtoon, A. 0., was admitted into the Liverpool 
Lock Uospilal, and was examined on her admission by Lowndes, who found her 
suffering t'roiu constitutional syphilis. 8ho walked with tlio i)ecuUar gait indicative 
of pain in the genitals. The hymen was found to have botm ruptured some time 
previously, the two longitudinal folds remaining. There were primar)’' syphilitic 
ulcers of the external vulva, also condylomata extending from them to the anus. 
There was a w^ell-markod rosc^ola all over the body, and the peculiar state of the 
throat whiidi accompanies coiidylomrita of the genitals or anus. 

Ill answer to questions, she stated that a man, whom she named, 
had luid forcible coiiiiectioii with her tlie Saturday before the previous 
Ohristmas (DtH’ember 22iul, 1888). This very fairly corresponded with 
her symptoms, remembering that she had received no medical treatment. 
The prisoner was arrested on the following day and brought by the 
police to Lowndes, who, after obtaining his consent and duly caution- 
ing him as to tlie result, examined him. He found a well-marked 
iiului-Hted cliaiicre, all but iiealed, and eomlyloinata ani ; the man was 
ilia very dirty and most oflensive state. He was cliargod with rape and 
committed for liial. The girl’s story was that she remembered the 
day as the one when her mother w'cnt to tlie pawnbroker’s to redeem a 
lamp she liad pledged. This w^as corroborated by the mother and 
pawnbroker’s assistant. Her parents were both of drunken habits, 
and it was evident that the prisoner, who knew their habits well, had 
watched them go out. Ho sent a younger sister of his victim for l)eer, 
and another one for apples, then, locking the door, threw* the girl upon the 
floor and coiiiniitted tlie offence. The girl’s story was corroborated in 
every particular, while an elder sister, who was a prostitute, gave 
important (evidence as to the motive. The prisoner made overtures to 
her some time after, and as his disease<l cumlitiou was w'ell known, she 
asked him if lie was (nretl. He answered that he had cured himself by 
connection witli a yining girl, adding, You would be astonished if 
you knew* wlio.” He^was found guilty. 

It has been questioned Vliether a rape can be perpetrated on 
children of tender age by an adult man ; and medical witnesses at 
trials liave given conflicting oiiinions. Some are inclined to regard all 
such charges as unfounded, and to seek for other medical explanatimis 
of the syniploms above described. This priictice has been carried 
to an undim extent, simply because iiiuiiy of these cliarges have been 
proved to be false ; but comiuoii experience shows that there is too 
frequently a real foiuidation fofthe charge in reference to children, and 
that a girl is not to be discredite<l merely because of her tender age. This 
would be t'onferring impunity on the acts of a vile class of offenders. 
Ill all cases there should be good medical evidence and a corroboration 
from circumstances. 
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Sometimes the violence is extreme.— Sir Thos. Stevenson 
gave evidence in a case where the peritoneum was penetrated, and the 
parts about the vagina extensively lacerated (Zi. v. Wood, Lewes Ass., 
Januarv, 1892). 

It is dilliciilt to obtain accurate medical reiiorts of these cases as 
they occur in England ; but it is clear that the male organ may pro- 
duce much ph 3 ^sical injury whetlier the cliild does or does not resist the 
attempt; (Casper’s Vierteljahrsschr,, April, 1863, j). 337). Chevers, in 
referring to Indian experience, sayn that in a large pro])ortion of rapes 
on chilclren it was very clearl}’' rather severe injuries had 

been iiillicted on them. In the “ Nizamut Adawlut Itejiorts ” 
(1853-5), there are several instances recorded in which the vagina 
was lacerated. In the case of a girl, ;et. 12, there was a rupture of 
the lower part of the vagina to the extent of half an inch. In another, 
a child of six, but apparently much 3 'ounger, had suffered from rutffure 
of tlie liymen and laceration of the 2 )erineuni and vagina as a result of 
rai)e. In one instance tlio violence jiroved fatal, but the medical 
particulars were not given (‘‘ Med. Jurispr. for India,” p. 468). 

The following oases show also Avhat extensive injuries may be 
inflicted (/i. v. Crowley^ Liverpool Ass., 1895) : — 

Tho prisoner, ]\rio]iiiol Crowley, n. lireinun, agi'd t wenty'- four, was tried before 
Tiawkins, J., at lavr-rpool, on the 1 1 th May, iSOo, for a eriniinul assault on his 
dau»?htor (’atherine, who was at tlie time a litth? under four j^oars old. From tho 
evidence f^iveii it appeared tliat on Saturday, tho 20 th April (just three weeks before 
tho trial), thn prisoner, wlio IlkL been drinking heavify all tlio week, and who 
ailniitted having liad nine or t<'n pints of boor that afternoon, wa.s left with the 
ehihl al)out (> <)\’Ioek in the evening, the mother going out for a little while. On 
liei* return she noticed that tlio olnld’s eyes were blackened, and asked the prisoner 
what, ho had been doing. Ho made a remark that it was jiot her eyes but that she 
was “ hlooding btdow.” The mother then saw that tho child was naked and that, 
her privates were torn and bh'o<ling. SJie charged the piisoner with liaving done 
it, and tlireatening him to inform the polic(>, wrapped tho child up in herM])ron and 
took her to lln' N'ortlieni ILospital, whicli was within a short distance. The child 
wa.s examined liy Ij.yers, resident surgeon, who found lln 3 following aijpearancos : — 

Fatient was a very well developed (?hild, rather large for its age. Thero was 
CGcliymosis aliout each eye, and several sliglit bruises on the body of the cliild. 

Tht' rv.riitt'nin, - The Labia majora were swollen and bruised, the right especially 
80. The fourcliotte had been torn across, as well as the ]jostorior wall of the vagina, 
for a dejitli of rather over a (piarter of an inch. Extending backward.s from this 
thero was a deep l.''iceratioii whicli came up to tho anterior wall of the rectum (this 
last structure was intact) ; the anterior part of tho external sphincter, t.e., that jiart 
botwoen the anal oritico and tho central tendon of tho jiorwioum, had been torn. 
Oil admission there was only slight oozing of blood. 

The child was aniosthetised and tho laceration ,aif ter careful cleansing, was closed 
with four deep suture.s of silk-worm gut. Tho child was discharged cured, tltli J line. 

Tho }>risonor went olf to the nearest bridewell and told tliootlicerof what his wife 
had accuseil him ; ho was under the inliiionce of drink and was very incoherent in his 
si>eecl]^ but able to walk. He was detained at tho bridowell while iiuiuirios wore 
made, and as a bucket oontaiiiing blood}" water was found at his house, and tho 
condition of tho child liad been ascertained, ho was taken to the detective oflice. 
lie expressed a wish to bo oxaiiiinod l\v Jiji»doctor, and wa.s examined by Lowinles, 
police surgeon, who first obtained the prisoners consent, in the presence of witnesses, 
and cjiutionod him as to what the result of the examination might bo. Ho 
consented and undressed. There were no marks t)f violence on his jierson, nor an\' 
stains of bh)od, smnoii, etc. It was observed bj’’ Lo^rmles and tho detectives present 
that his pudejid.'i were unusually clean for a man of his oinplojunent, and cleaner 
than tho rest of liis body. Ho hy.d had timo and opportunitj' to wash himself. He 
was chargrnl with having carnal knowledge of his iLiughter, and in reply said, “ I 
know nothing whatever about it.’* The apron in >yhicli the child had been wra2>i>eil 

M.j. — VOL. rr. 
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when she was taken to th(s hospital was sent to Davies, who found blood and 
spermatozoa on Die apnm on one spot, and blood only on the other. Tlioro was 
iioDiing found elsewhere. The clotlios had boon washed and left wot, until they 
smelled horribly and swarmed with micri»scopic organisms, and the whaler in the bucket 
had boon thrown away. 

At the police court, and subsoqnontly at his trial, the prisoner elected to bo sworn 
and examined, lie stated that ho w as washing Die cliild in the bucktd (an ordinary 
wooden one) wlien she slipped from his hands and fell astiaddle of tin' bucket, the 
injuries being caused in this w'ay. With the permission of the lionorary surgeon, 
Wilson, J.ow'iides was permitted t«> see the child in the hospital and was thus able 
to contirm Byers’ (*videncv. Botli expressed the opinion that it w as impossible that 
the injuries could have been caustHl in the mannoJ* ilcscrilnHl by tln> [U’isoner. The 
child was, of course, nnabb' to give evidence <»n oath, being mentally rather back- 
w'ard though a bright looking child. Slie told her mother tliat “ daddy lunl done bad 
ill the bucket," but this could not be given in evidonco. The mother was (in 
accordance with the provivsions of the Criminal Law Ainondment Act, ISSo) a w’illing 
witness against her liushand, her ovidenco lieing corroborated by a neighbour. The 
jury w islied to know why no marks of violence w ere found on tlie prisoner, to w'hich 
Lowndes replied that the male organ, being pressed against soft ]>arts, would not 
show marks of violence. In reply to another question ho repeated his strong con- 
viction tluit the injury to tlie child could not have been caused in the manner 
described by the pi'isoner. 

lie vras convicttnl and sentenced to ten yCNirs’ jional servitude, the judge 
remarking tiuit he ditl not believe that the prisoner intended to do w'hat he did, but 
that it w'as the consetpieuco t»f ins drunken habits. 

Colies reported a case in whicli a rape was committed by an adult on a child eight 
years <tld ; it tenuiiiated fatally from jMaitonitis, as a result of the violence, six 
days after the assault. Tho child stated that the accused liad laid forcible connec- 
tion w'ith her, causing much ]»ain and los.s of blood. There wau’o no marks of 
violence (bruise.s r) externally, Imt tlio orilioe of the vagina w^as laet-ruted in its 
entu'O circutnterence, and the perineum was nearly tom through. It wns found, 
on inspection, that Die oriiice, as W'cll as tho wdiole of tho vagina, was in a state of 
gangi'ene, and that its posterior wall had been lacerated at its line of junction with 
the uterus to tho extent of an inch. Tliero w as no ulceration ; tho labia and clitoris 
had not undergone any change (J/t'd. 'J'iints ami (/az., 1, p. o(;0j. The prisoner 

subsequently confessed his guilt. 

A case was coinmunicated to the Mai, Jovr, (July, l.So9, ji, MO), 

which prcjves that exton.^ivo injuries may bo jiroduced on a child by tho act 
of violation. Tho girl in this instunco was about .six years age, iind AOiy 
intelligent. From iK?r description of tho assault, it apj)ears that she fainted, 
probably ow’ing to tho severity of tho imiii. When examined, it was found that 
the vagina was ruptuied in various directions. One huioration extended from tho 
lower part dowmwards, dividing Dio recto-vaginal septum and perineum down to 
the verge of the anus. There was a lacerated opening in tho c(»ats of tho rectum ; 
the oritico of the vagina was lacerated upwards as well as laterally ; the jiarts w cu’O 
raw, swollen, and very tender. When the child was first seen there was Idood on 
thf3 liniUs and cloflie.^; slie recovercsl from these seri(iU,s injuries in about tw^o 
month.s. In reference to tho case of Amos Oreenw-ood, it wus a question luised in 
favour of the prisoii(;r, whether ruptiiro of the porinoum could or could not bo 
effected in riqio on a girl. Some eminont members of the pr(.>fos.sion appear to luivo 
doubled tho possibility of rupture being produced under these circumstances (see 
J)nh, Mtd. Jour,, February, 18oib p. ol), but the facts here recorded sliow that it 
may occur. 

As regards tho degree of injury couimoiDy inflicted in these cases, 
Dr. liowndes, ol Ijivei'pool, lia.s fu.vnislied tlie editor w-ith the following 
notes : — 

Liverpool Winter Assizes, November, 1884 (It, v. JJehrend), before Mr. Justice 
Smith (A. 1j.), Asslier Behrencl w'a.s indicted for a criminal assault upon Marj’' Ellen 
Young, aged twelve (slio would Imve tiiracd thirteon a few days after the trial). I 
examined both the girl and tho iirisoner. 1 foi^d her suffering from rcflnoss and 
swelling of the vulva, and a purulent discharge issuing from tho vagina. The 
hymen had been slightly Iftcer?; ted on the left side. The examination caused pain. 
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Thej^irl walkfMl as if it painocl her. 8ho was aflmitted into the Lock llosjatal on the 
l(Sth 8o|)t()in})er, and (lisehar^ed on the 9th October. I found him suftering from 
an inguinal Jieriiia (right side). Tliero was a slight inoisturo from the jneatus on 
pressure, but no indic.ition of recent goriorrhaja. 

Tlie prisoner was (‘o?ivicited «*ind soutonced to two ye/irs’ hard labour. 

In iiiiothor case ]ie found tlie vagina dilated and hymen lacerated 
in a girl iiearlv fourteen years old ; tlio prisoiH*r was acquitted. 

In a girl of twenty-five, alleged to have becji violated by three men, 
lie found no evidence wdiatever of injury. 

Ill sciveral others (the crime seems to bo peculiarly common in 
Liverpool) there were similar slight injuries. The one, however, wdiicli 
Dr. Lowndes (hiserihes ‘Sis tlie w'orst case I have yet had,'^ is the one 
above of Orowloy. 

In 18*10, Rnidy coninninicat(«l a oaso of alleged r.qio on a fonialo infant only 
eleven iiiontbs obi, in which tlie violence done to the genitals provi^d fatal. During 
tluj march of a rogdmoiit, pn.s«»nor, a soldier, w'ho was with the sick car, took 
tlio child from its motlier 1o carry it some way for her. The child was quite well 
when h<‘ took it : lio walked on <pii(‘kly, and was out of the mother’s sight in lialf 
.ui hour. Wh(ui she came up, he had the child standing on the grass facing him, 
and he wa.s bent over it : with one hand ho hold the child’s petticoats up, and the 
other was covered witli blood. lie told the mother that the child was ill and passing 
blood. The motlier rolled it in her shawl, and carried it to an apothecary; but no 
examinati<»u was then imule, and it was not until tlio next morning that, in washing 
the cliild, the marks of violence were seen. This \va,s the Mibstanco of the mother’s 
evidence, wliieli was uncontradicted at the trial. A surgeon examined the child 
twenty hours after the alb'ged outrage : it was then in a state of colbq>so, and it 
ilied in a few lionrs. All the external ]mrt.s of generation were found in a torn 
state, and vi(»l<‘]itly iiillanKMl ; the perineum was torn nearly tlirough ; the nymphi© 
and the inucoiis lining of the labia and clitoris wtu'e likewise lacerated, so that tho 
whole prosiMiteil the aj)pearam‘e of a large lacm’ated wound in a high state of 
inflammation. Alter death, liosides the abovo-mentionod appearances, the vagina 
was fournl greatly dilated and toi n from its attaehmmit t«) the neck of the womb 
])(.)stm’ior]y, making a large opening into tho cavity of the abdomen, in which a 
(juanlity of bloody smum was effused f/o,;., vol. 20, p. 100), Wilde, on 

milking iuquirv into tho particulars of this case, ascertained that there was no 
proof of tln^ actual ])orj)etratiun of rape. The severe injuries to the genital organs 
wliich led to death wen? ]u-oduced, it was alb*ged, by tho fingers — tlio man being at 
the time pailially intoxicated {I>hIk QfUfrt. a/ Mf^L /SV., Eehruary, lSo9, 

]). 51). Tin's can scarcely bo regarded as oxcul])atory ; for if a female child is 
destroyeil by culjialilo >U(>jen(U‘ to the goJiital organs, it can create no differcnco, on 
a. charge; of manslaughtor, whether tho injuries were producetl by the fingeis or by 
the male organ. A casein which much violence was done to the genitals of a girl 
eight years of ago has lieeii re])orted byLomler (lloriiVs Vivrtf /Jultrsschr., iStio, 

1, p. .'155.) Tlie parts were swollen and lacerated, the hyhieii had been recently 
destroyed and bluo<l was effused. These injuries were attributed, on the part of tlio 
defence, to a criminal assault by a boy only sixij\’cars nf ?lgo, w'hich was w'liolly 
improbable, or to tlie introduction of the lingers, but these two theories were shown 
by fiOiider to be ineunsistont W’ith tin? condition of the parts, and w'ith the medical 
facts ]u*ovcmI. Tlie defmico was concocted to screen the criminal act of an adult. 
Penaii has published some practical remarks on this subject (‘' Ann. dTIyg./* 
1890, 2, p. :m). 

Ill 1858, a girl, seven years old, wais brought into Guy’s Hospital, owing to 
injuries resulting from a periietration of /^qie by a boy under soveutooii years of 
age. About halt an hour haij elapsed wlicn she was examinod, when there was 
found a complete destruction of tho hy men, with a laceration of about one-eighth 
of an inch extending into tho perinoum. There had been profuse blooding, as tho 
clothes wtu'o saturated with blood. There was tlA?ii no coniplaint of pain, and 
thei'e were no scratches or marks of violonco on any jiart of tho body. There was 
no discharge of a purulent kind. • Tlie child was of a scrofulous habit ; but she was 
not suffering from vaginitis, • and appeared in other respects perfect]}" Iioalthy. 
Eorty-oight hours after the occuiTemio the l)leodii?g had ceased, and tho extent of 
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the laccrntionj< was very perceptible. There no discharge of any kind from the 
vagina, and no inflatnod or swollen coiulitioii of tlio parts. Tlie boy was examined 
about an hour after the peipotration of the ra]H>, and altliougli he Wl been under 
strict custody, and had hatl no opportunity of changing his clothes, tliere was 7io 
hloofl found about his private parts, or on his clothing. It is ])robablo, as the boy 
was interrupted in the act by the .screaming of the girl, that lie suddenly withdrew 
after having caused the laeeration, and that tlie bleeding was an after-effect of 
oozing fnaii the ruptured vessels. This is an important fact, becuusts bad not the 
circumstances boon known, the absenct' of blo4>d on his ]>erson might lijivo boon 
construed intii a proof of ininu‘ence. J^awyor met with a case in which a rape W'as 
committed eu a girl a^t. o. There was a bruised and swollen state of the genitals ; 
tho liymon was not rupturod, and there was no laeeration irf j>arts. In spite of this, 
a large amount of blood had been hist. This bleeding, he considers, took place 
from the liymeii, which was in a highly congested state. The man who had per- 
petrated the crime was examined soon afterivanls, but no a])peaianee of blood was 
found on his organs; lheve‘ were a few stains t>nly on the front of his clothing (AVa; 
Orhitiis ISoS, p. A case occurred to Sells, in l8<>o, in whieli ho 

found on examing the person of a girl said to have been violated, laceration of the 
hymen, a clot of l>lood reeently elfused lying on tho vulva, ami tho thiglis of tho 
child smeared with blood, quite fresh ; tliere was also blood on tho sheets of tho 
child’s bed. The next morning ho examined tlu? accused, but be could find no 
trace of blood \ipon him or on the clothing which ho woro at the time of tho alleged 
assault. In this case, as there was a failure of identity, the accused was discliarged. 

Hie following case is also interesting on aciroiuit of the seminal 
evidence : — 

Assizes, 2^1 th November, 1893, ]>f?foro Mr. Justice Da^', t>amuel Lewis Chambers, 
20, was convicti'd of attemptimr to carnalh' know Kate U'llanlon, lot. U, and was 
sent«‘nced to 20 monlljs’ iiiq/iisoinnent with hard labour. Then) was <^vidonco of 
slight j)onetratiou and seminal iluid was found on her thigh, luu* boot (riglit), and 
her drawers. 

If no Marks of Violence are Found, — WJien there are no 
marks of violence or physical injury about the pudendum of a 
child, whether because none originally existed, or they exi.sted and 
had disappeared in liio course of time, a medical witness must 
leave the proof of rape to others. He can only answer questions of 
possibility, oi' probability, according to tin* special facts proved. It 
is, however, in all cases his duty to he guarded in giving an opinion 
that a rape has been perjietrated, when there is a total absence of marks 
of violence on the genitals. It is true that rape, in a legal sense, imiy 
be pei‘j)etrated without necessarily inoducing such marks on a child, 
hut tlieii tile ]>roof of tlie crime will not depend on medical evidence 
only. J'he al>sence of marks of violence on tlie genitals, wlieii an early 
examination has been nuult^ furnishes a strong presumption that ra})!? 
has not been committed on these young persons. It is obvious that a 
false charge might be easily made and sustained, if medical oi>inions 
were hastily given on the statements of a mother and child when there 
was no physical appearance to corroborate tho accusation. (See a*' pajier 

by Toulimmelje, “Ann. d’llyg.,” 180-1, 2, p. 308.) 

•- 

Violence Found, but its Origin Possibly Doubtful.— In the 

cases liitlierto narrated the t-hild lias been examined within a very short 
time of the alleged olfeiire, when, with the account of the assault still 
in the ea)*.s of the medical man, liis task is a comparatively easy one to 
say that violence has been inflicted, and that probably by jienis or finger, 
but such marks must jiot« always be hastily assumed to furnish proofs 
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of rape; for cases are recorded in wliicli such injuries have been pur- 
posely i)roduced on young cliildren, as a foundation for false charges 
against persons with a view of extorting inoney. The proof or disproof 
of facts of this kind must rest more upon general than on medical 
evidence, unless the injuries obviously indicate tlie use of some weapon 
or instrument. It should be remembered that the liyjnen is not always 
present in young children ; it may be, according to some, congenitally 
deficient, or, what is more probable, it may have been destroyed by 
ulceration or suppurative inflammation of tlie parts — a disease to which 
female infants of a scrofulous habit are subject. The absence of this 
membrane, therefore, can afford no proof of the per 2 )etration of tlie 
crime, unless we find traces of its having been recently torn by 
violence. 

Chevers states, on the authority of a missionary well acquainted 
with the liabils of the natives of Calcutta, that mechanical means are 
commonly enqdoyed, even by the parents of immature girls, to render 
them apUc riris, esiiecially by the use of the fruit of the jilaiitaiii. In 
cue instance a man was convicted of ra^ie who, according to the evidence, 
had previously used a .small stick — ad deohstruendam viam. This led 
to effusion of blood, but to no iiermanciit injury. It is scarcelj^ 
(credible that mothers should resort to such 2 )ractices, nevertheless 
the facts are too well accredited to admit of dt iiial. Casiier examined 
a girl only ten years of age, whose vagina liad been dilated by the 
mother, at lirst with two fingers, afterwards with four, and finally by 
means of a long stone introduced into it, in order to fit her for inter- 
course with men. The hymen was not destroyed, but there were 
lacerations in it ; tlie mucous membrane was reddened and painful to 
the touch, and there was a mucous discJiarge froni it CTerichfl. Med.,” 
vol. 2, j). 102). A fact like this proved that medical evidence can do 
no more than show that a girl with such aiipearauces about lier sexual 
organs has sulfered from some mechanical violence ap[)lied to the [lart, 
but whether by the human member, or any other physical means, it 
would be impossible to say. 

If, moreover, there has been considerable delay before inspection, 
inflammation, followed by sloughing or mortification, may have set in 
and such may destroy life, esjiecially in children of an unhealthy 
liabit. Caro should bo taken that the symptoms of a nialigiiaiit 
form of disease (noma, a form of destructiye ulceration), to whicli 
female children are sometimes subject, are not mi*staken for criminal 
violence. The case of Amos (Jreeiiwood ^faviupovl Wint. Ass., 1857) 
is of some interest in this resi)ect. The 2 )risoner was convicted of the 
manslaughter of a female child under ten years of age, as the result of 
injuries ])roduced by a criminal assault. The main facts against the 
juisolier were considered by the court and juiy to be clearly 2 )z*oved : he 
was convicted. The })ro])riety of this Ci)iiviotion was questioned by 
Wilde {Vuh. Quart. Jour, of Mcd.^ Sci,^ l\jbruary, 1859, p. 51). It 
would be impossible in this place to give an analysis of the conflicting 
statements and counter-statements which •have been made respecting 
Greenwood’s case ; but there is no reason doubt that the 2 )risoner 
was accessory to the death of the child. A member of the Northern 
Circuit, who took no i)art in tlie case, but was jireseiit and heard the 
whole of the evidence, informed the author that it was satisfactorily 
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proved that violoneo had been done to the genital organs, nnd in tlie 
general ojdnion of tlie bar the man was rightly convicted. The reader 
will fiinl the evidence fully discussed in the Med, Times and Oaz., 1859, 
1. pp. 361, 417, 442, 518, 544, 638 ; and 2, p. 21. In the following case 
of noma j^udemli no charge of rape was made against any person, but the 
facts may serve to show under wliat circumstances such a charge might 
be made, 

A girl, a*t. o, died, as it was suspected, from the effects of poison. TJano was a 
congested state of the stomach, but no 2 >oison was found. The genital organs 
oxtoriially, and the skin anuind and bevtiiid the iuuus, woro intensely inllame<l, 
swollen, and ulcevati'd, and in an approaching state of gangrene? or sloughing. The 
hymen was destroyed posteriorly, and llio liiiing-nienihrane of the vagina and 
uterus was much intlaiuod, of a dark ]>urple colour, with softening and disorganisa- 
tion of substance. The iij)i?er inguinal glands were enlarged on both sides. Tim 
cliiid was in a neglected and dirty state. Tlio inotlior attributed this diseased 
condition of the genitals to a fall which tho girl had met with a fortnight before. 
There was ijo ground U> believe that any one had hud connection with the deceased. 

In a case wliicli occun ed to Rulleii, a girl aged seventeen was vioIat<*d by several 
men in siiccorrsion ; she then became insensible, and was unable to state how often 
the act had beeii 2 >C‘rj>et rated. When examined tho next day tho genitals wero 
bloody, iiiilanied, and iminful ; the hymeTi was ruptured, tho fourchotte torn, and 
the lal.»ia and perimHiiii presented a <lusky appearance of inllaiimiation. In spito 
of tivatment ulcei'ation followed, and the <'litoris, nymidiU?, xan'ineum, labia, and 
mons veneris sloughed away, leaving the jiubis exposed. After a long illness tho 
ulcer healed, ami the girl left the intirmary. At no ])eriod were there symidoms of 
syphilis. Such a state of tho parts, obviously a result of violence, miglit have boon 
erroneously astn ibed to tioaia or malignant nlcoratioii or Tuortitication of tlio genitals, 
as is observed in some eruj^tivo fevers (I)fth. Med, Press^ March, IS'tO ; Beck^s 
‘♦Med. Jiirispr.,” vol. 1, i>. 1«30). 

Evidence from Vaginal Bischarges. — The existence of a 
purulent discharge from the vagina, as a result of vaginitis or 
inllaniination of tho vagina, lias been erroneously adduced as a 
sign of rape in young cbildren. The iiarents, or other ignorant 
persons wlio exainine the child, often look upon this as a positive 
proof of iniimr(» intercourse; and perhajis lay a charge against an 
mnocent person, who may have been observed to take iiarticular notice 
of tho child. Some cases are reported by which it would appear tlmt 
men have thus narrowly escaped conviction for a crime which had 
really not been jierpetrated. 

A purulent discharge with aphthous ulceration is occasionally a 
result of siinjile, i,e. noii-venereal vaginitis (iiifiaimnation of the 
vagina) in young children. It may arise from local causes of irrita- 
tion — as worms or uncleanly lialnls — and ivS observed especially in 
children of a scro/ulous hlibit. It is frequenth^ met with in gii’ls 
up to six or seven years of age : and children thus affected liave 
been tutored lay inumtations against innocent persons for the 
purpose of extorting money. Capuron mentions two cases in which 
charges of rape on children were falsely made against innocent 
j)ersons, on account of the existemre of jnirulent discharge the nature 
of whicdi had been mistaken Med. Leg. de§ Accoiichemens,” p. 41). 
Locock observes that the pyrulent discharges of female children are 
attended with redness and swelling of the sexual organs, and are 
Bometinms accompanied w*ith excoriation and sloughing of tlie skin, 
ow'ing to the irritating nature of the disciiarge. South, commenting 
on tJiis statement (“ Chelius’s Surgery,’’ vol. 1, !>. 161), justly 
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remarks that a knowledge of these facts ** is highly necessary, as 
there is no doubt that many men have suEfered capital punishment 
from the ignorance of i)ractitionor.s on this point; and even now, 
with our l>ettor knowledge, it is h^'^ no means unfrequent to liear 
of medicral men giving a decided opinion, wliicli is almost certainly 
erroneous, iij)on the gonorrhoeal character of pudendal discharges, and 
thus jeopardising tlie cljaracter if not the liberty of an innocent man. 
On all occa*sions of giving opinion or evidence in such cases, a practi- 
tioner is bound to speak with extreme caution, l)efore he makes a 
positive statement as to the gonorrlneal cljaracter of the discharge.'’ 
The importance, if possible, of making a clear distinction hetw^een 
gonorrlnnal infiammation and vaginitis in children is strongly felt in 
reference to cases wliich involve chargers <jf felony. 

A gonoirhanil discharge is generally very profuse — mueli more 
profuse than that pin ulent dischai’ge wdiich is simply the result of such 
violence as is produced in the commission of rape ; and tlie last-men- 
tioned disclnirge, besides being less profuse, lasts for a mucli shorter 
time. Casper has recoininended that in doubtful cases another examiiia- 
uf the sexual organs should he made in ten or twelve days. If the 
purulent discliarge has then ceased, or is ceasing, there is good reason 
to believe tliat it was not the result of gonorrlnea, hut of some 
temporary cause of inflammution in the mucous membrane (“ Klin. 
Novellen,” 18(53, p. 10). Of false cliarges of this description he 
I'urnishes various instances {IhhLy p. 19). These old rules of clinical 
surgery still hold good, but they are of no use whatever now that 
modern biU'teriological researcli has placed within our liands a means 
of definitely proving w-hether a vaginal discliarge is or is not 
gonorrlneal. 

If a discliarge bo present, a swab of sterilised cotton wool must be 
dipped into it, and the moistened swab used to inoculate a culture 
medium (for details of the pruce<Iure vide any manual on bacteriology). 
If the gonococ<*iis can then be identified, no doubt remains as to the 
nature of the discharge ; if a negative result ensues after t\vo or three 
trials most complete proof is obtained that the discharge is not 
gonorrliteal. [Under ‘Mlivorce ” will l>e found a report of a case in 
which evidence tlius obtained was crucial.] 

Assuming Unit the surgeon is satisfied that the purulent discharge 
must have existed before the allegi3d assault, and that it is of the 
ordinary inliammatory character with which young J^irls jire liable to be 
attacked, tliis would not justify bim in affijining that in> rape lias been 
attempted or perpetrated on the cliild. Vjrirls labouring under this 
disease may bo the subjects of rape, and it will then be m'cessary to 
seek for further evidence on the condition of the hjunen, the lining- 
membrane of the vagina and the vulva. If nothing is found beyond 
what is consistent with disease, tlicre is an absence of medical evidence 
to prove that any rape has been committed. An aphthous state of the 
membrane of the vaginti must not, under these circuiiistauces, be 
ascribed to injury by mechanical violence. 

Charges of rai )0 are sometimes rashly unule in these cases, either 
in the absence or iii actual defiance of a medical opinion. Hamilton 
lias reported an instance of this kind in a child, a^t. 7 {Duh. Med. 
duress, May 4th, 1863, p. 270). 
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There was an in llaniinatoiy state of the viipiia, niid n yellowish dischar^^o issued 
from it; but there was no sipfii of rupture*, contusion, or any mark of violence. 
The medical opinion was to the ctVet't that there was nothing to show that any 
violence had been used to the cliild, or that she had been iid’ectcd witli venereal 
disease. X'evi rlheless, the accused was placed on his trial : but the evidence of 
the child broke dowii, and tlio man was aciiuitted. 

In tlie Siuno paper, Hinniltou relates a case in which .syjdiilis W'as 
coniniunicatod to a girl, a^t. 6, by a boy aged 19. 

In this case the accused w^as found to Jjavo numerous chancres around the 
orifice of the prepuce, and on examining the little girl there wore cliancrous 
excoriations on the inside of the labia. Other syphilitic symptoms manifested 
tliomselves. The prisoner was convicted. 

It is in cases such as these that the examination of the accused 
affords such excellent evidence, either conlirmatory of his guilt or 
strongly suggesting his innocence. 

The subject of infantile leucorrhcva lias been investigated by Wilde 
(“Medico-legal Observations, etc.,” 1853). He collected mimerons 
instances illustraliiig in a remarkable manner the great danger to which 
innocent persons are f?xposed hy reason of false charges of rape on 
children. Two of these are especially noticed in his essay. A charge 
was raised against a respectable man that lie liad had intercourse with, 
and produced disease in, two children, Tlie day and lioiir were 
circumstantially given, extorted as it appears from the cliilclreu by the 
parent, ami tlie man was juit upon his trial. 'JTie appearances were 
sucli as are usual in these cases — a purulent discliarge fi’om the vagina, 
with some excoriation, but no bruise, laceration, or mark of violence 
on the piKlemlinn. Tliere luul not been any penetration of the vagina. 
The cluu'ge against the prisoner, although iinsuiiported by any allirma- 
tive circumstances, received some strength from the admission made 
by one medical witness for the prosecution — namely, that the 
appearances miifht have been the result of violence, ami tliat tlie 
discliarge minlit have been produced by friction with the member of a 
healthy man (Wilde, ap, cit,, p. 14). It was jiroved tliat (he prisoner 
was not affected either with goiioiTluea or sypliilis. (leoghegan, 
Churchill, and otlier niedicul witnesses of repuRf, gave testimony to 
the effect tliat the child was hilMuiring under an ordinary form of 
disease, and that I here was no medical indication tliat it had been 
subjected to any kin?l of violence. Tliis testimony was not considered 
by the court to funii^sli a complete answer to the cliaige, since it was 
inferred that tin? appearances on the child inhjht liave bemi caused by 
the accused, Avitliout any marks of violence being left on tlie pudendum. 
So strong was this feeling, that, Jiad the case rested h(‘re, it is probable 
the accused would liave been convicted upon the uiisupportc'd stateffient 
ot the eliild. An alibi was, liowever, clearly jiroved, ami tin? man was 
acquitted. In ibis instance, it will^bii perceived, it was alleged that 
a man who laboured under no di.sease Jiad caused a purulent 
dischai'ge in a child. At tl4e same time, it was admitted tliat the 
])ndemlum had sustained yo violence wliatever. There appears to 
Jiave been not the slightest pretenct; for charging the accused ^vith the 
perpetration of rape ; the ajipearaiices might or might not liave been 
caused in tlie maimer suggested. 
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Tf the cliihl is really labouring under st/philis or go)iorrhrm, this may 
furnish, c^eteris paribus, evidence of impure intercourse, eitlier with the 
accused or some other person ; but we should bo well assured, before 
.giving an oijinion, that the discharge is really of agonorrho/al and not 
simply of a common inflammatory (purulent) character. The person 
accused, as in the case above related, miglit be at the time free from 
the disease, but, if labouring under it, we should then expect the 
discharge to jnake its appearance in the cliild at a certain interval of 
lime after the alleged intercourse — i.c. from the third to tlie eighth day. 
AVhen tliese conditions do not exist, it is extreme!}’^ difficult to form an 
opinion on the subject. 

To complete the evidence of bacteriology it must be remarked that 
a man may be apparently free frojn disease, and yet have in his urethra 
gonococci which in him are incapable of causing a discharge, but which, 
transplanted to a new field in the vagina, may cause a severe attack of 
gonciThoca with profuse discharge. It is evident then that the examina- 
tion of a man’s urethra must be very thorough before a positive 
statement can lie made on oath that he is free from disease ; there is 
the proverbial difliculty of proving a negative. 

We should further distinctly satisfy ourselves that gonorrlid.'a in a 
ehild could not liave arisen from infection l)y any accident irrespective 
of intercourse. This limitation is rendered necessary by the j)ublica- 
lion of a I’eport of two cases by Kyan {Mnh (iitz,, vol. 17, p. 744), in 
which two sisters, one of one year and the other of four years of age, 
received the infi‘ction by reason of their being waslicd in a vessel of 
water with a sjionge usi d by a young woman aflected with jirofuse 
gonorrlimal discharge. Ryan clearly traced the origin «>f tlie disciuirge 
to this unexi>ected accident. Cases of tliis kind, thus accurately 
observed, convey an important caution to medical witnesses ; i.v, that 
thoy should not infer criminal intercourse merely from Ihi^ existence of 
a gonorrboail dischai’g(‘, in the absence of marks of violence to the 
genitals or of other strong corroborative jiroofs. 

As a summary of tliese remarks on purulent and miico-)>mnlent 
disebarges, we may observe that they should not bo admitted as 
fiiniisbiiig coiTolau-ative evidence of rape, except, — 1st, when the 
accused party is labouring under gonorriueal discharge ; 2nd, when 
the date of its appearance in a child is from the tliird to the eighth day 
after tlie alleged intercourse ; and 3rd, when it lias berm satisfactorily 
establislied that the child bad not suflered from* any siu li discharge 
previously to the assault. It may be said, however, that all tliese con- 
ditions may exist, and yet tlie accused be innocent; for a child may, 
eitlier tln-ougli mistake or design, accuse an iuiiocent person. This, 
however, removes the ease entirely from the hands of a medical jurist. 
(Tilt? reader will find iiiiicli inforniaiion on this subjeet in a paper by 
l\mard, “Ann. dTTyg.,“ 1860, 2, pj). 130, 345.) 

In Jt, V. Mosel i/ (C, (\ C., Soptonibor, fls-l.'fi, the prosecutor, a ehild helweeu twelve 
and thirteen years of age, clitirged the dofeiidaiit with luiviiig couiinitted a rape upon 
her, alleging that she hud made all tlio resistance in her ])o\ver. Moiriiiiuii stated 
that ho exiiininod the i)rosocutrix two or three <lays after the alleged C)ll’enoo was 
coiiimittod, but could not give any decided opinioft u])on the cms»\ allhougli there 
was every appearance of violence having been uschI. Another medical witness 
stated that th(3 lU’osocutrix liadlieou under his care for the last oiglit yv nine days 
for u disease (gonorrha?a) with which, in his opinion, she had been infected for a 
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cousiclcrablo time ; and a third dopociod that the prisoner was not infected wit}) 
this disease. Merrinuxn» however, said tuat the prosecutrix was not labouring 
under the disease when ho exaiiiiiied tier. It is dillioiilt to explain liow this 
discri»paT)cy on a matter of fact of some iinportanco conhl have arisen. Tlio jtiry 
acquitted tlio prisoner. In anotliev oase(7^c</. v. M' 0. U. C., OctolK>r, ISlii), 
Ei*ench and Tucker deposed that tlio gonorrhu a under which the prosecutrix (;et. lo) 
laboured had not existed lon^U’or than a week ; itmi^ht have boon of longer standing, 
but it certainly could nut have t'xisted for six weeks [this is probably an incorrect 
inference. — En.l, the date at which it was alleged that the rape liad been per- 
petrated by the }»iisoner, ainl tlio disease comniunicatod. Tlio prisoner was 
acquitted, y'^'ee Casper's “ (rentditl. Med.,*’ vol. 2, p. ir>7.) 

Tlie iVdlowing case was tried at tlio St. Louis Criminal Court. 

A man was charged witli lui attempt to violate a child, let. 1). The evidcnci) 
against the prisoiie)* waschiolly hasedonan extorted admission from thoproseeiitrix, 
and oil tin ‘discovery on her clothes of certain stains supposed to have l)<:?eu produced 
hy seminal Iluid. The mother examined the genitals, and found them inllaiiied ami 
discharging matter, although several weeks had elapst'd since the alleged attmnjit. 
A medical practitioner was called to the girl ; ho found the nyinpluo and orilieo in 
a state of inllamination, wliieb might have arisen from some morbid cause; but ho 
was unable to give any positive o]>inion respecting the nature of the dLseharge. 
About fight days after this, the girl was examined by iStejdiens, when the parts 
were still much inllimied, and discharging mn(‘o-pnrulent maltta*; the hymen was 
uninjured. The defence of the prisoner was, that ht‘ was not guilty of the assault, 
uml that ho was not labouring under gonorrha'U at the time of the alleged attempt. 
He was convicted. (‘* Brit. Aimr. Jour.j'' Aluy, bSdS, p. lib) 

It is not improbiiblo that this was a case of vaginal inHamination 
mistaken for goiiorrlia'a; for, as it lias been already stated, the bacterio- 
logical test is the only certain moans of distinguisliing the two kinds of 
discliarges. J’lu) jury, however, decided by moral circumstances, ami 
not by medical evidence. Tlie existence of an unniptimal hymen 
merely proved that there liad not been ixmetration of tlie vagina. 

Evidence from Violence other than that to the Pudendal 

Regions. — With respect to marks of violence on the hodij of a young 
cliild, the.se are seldom met with, because no resistance is commonly 
made by mere children. Bruises or contusions may, however, he 
occasionally found on the legs. 

The obler the victiu), up to our f>resent limit, the greater the possi- 
bility of such marks on tlie body and the more the imi)ortance to be 
attached to them when found, or at least to the explanation of how they 
were produce<i 

EAPE ON GIBLS OVEll SIXTEEN AND WOAIEN. 

In these cases medical evidence is of much less value than in the 
jirevious class of cases, for though it may still he able to prove the fact 
of comiectioii having taken place it can have very little inlluence upon 
the question of consent, the absence ^of which or the presence of fraud 
constitutes the essential element of rape, AVeinust, however, consider 
the evidence that it may be possible to give. 

Evidence from Violeftce to Parts other than Pudendal.— 

Girls who have passed the age of sixteen, and adult women, are con- 
sidered to be capable of offering some resistance to the perpetration 
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of the criine ; and therefore in a true charge we should expect to find 
not only niiirks of violence about the i)udenduni, but also injuries of 
greater or less extent upon the body and limbs. 

With respect to such inarhs of riolcnvc on the person, the exact 
form, position, and extent of these should be noticed ; because a false 
accusation of rape may be sometimes detected by the violence being in 
a situation in which it was not probable that the ravislier would liave 
})roduced it. AVhen bruises are found, the presence or absence of tlie 
usual zoiics of colour may occasionally throw light upon tlie time at 
which the alleged assault was committed. As these marks of violence 
on the person are not likely to luive been produced with the concurrence 
of the girl, they are considered to furnish some proof of the intercourse 
lijiving been against Jier will. Bruises upon the arms particularly may 
be considered to be reasonable evidence of attempts at struggling, 
impressions of finger nails, too, would be suggestive. Strong corrobora- 
tive evidence of a tale of struggle miglit be obtained from an 
examination of the accused for similar marks of braises or scratches 
about the arms or face, and possibly even about his penis, though this 
is much less likel3\ 

Evidence from Violence to the Pudenda. — In considering 
this point we must of course at once draw a distinction l)etween a 
virgin and a married woman who is in the habit of having sexual 
connection, in the hitter it is extremely unlikely that marks of pudendal 
violejice will be found, though the}" must of course be looked for, 
because it is commonly assumed — whether justljMU’ not may be open to 
doubt — that rape is associated with greater violence (on the part of tlie 
man) than sexual connection with consent. Now in a virgin the 
physical appearances of rape about the genital organs may be found, 
whether the connection has been voluntary or involuntary. Thus a 
recent rupture of the hymen, laceration or bruising of the v^agiiia with 
eft’usion of couguhi of blood, swelling and intlammation of the vulv a, 
and stains of blood upon the person, dress, or furniture may be met 
with in both cases. T’lui question of consent in these cases is of great 
impoiTaiice. It is generally alleged as a defence, and a medical man 
will find liiniself compelled to answer this question : — Are the marks 
of violence found on the genital organs no more than j'ou would expect 
to find in a girl who had really given consent ? A man vvitli a wooden 
leg (his left leg having been amputated at the thigh) was charged with 
rape on a girl, let. 15. She was examined soon alter the violence, and 
the labia were found very much swolleif, bruisetl, and iiitlaiiied. lu 
addition to these appearances on the genital organs, there were the 
marks of bruises over the right chest, breast, and shoulder. These 
lattifi* certainly suggested that coimection had been violent without 
consent, but the man alleged that the girl gave her consent, where- 
upon the lollovving question arose*: — Could such appearances as you 
have described about tjie labia have been produced by connection 
vvitli consent? A reply was given by t^ie medical witness which left 
the matter in question doubtful. Tlie condition of the genital organs 
and the marks of violence on the body in tliis case were adverse to the 
theory of consent ; but in •expressing an opinion under such circum- 
stances it must be remembered that, from the difiereiice in the size of 
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the organs of an adult male and a girl of fifteen years of age, it is 
liardly probable that intercourse with consent could take place without 
causing subsequent swelling and inflammation of the labia and vagina. 
In making an examination, the greatest care should be taken by the 
j>raciitioner to fix, at the time of examination, a probal)le date for the 
marks of injurv to the genitals or other parts of the body, as it is by 
the aid of such observatioiis that the truth or falsity of a charge may be 
sometimes clearly established. 

It is probable that in these cases of adult virgins, if the charge were 
well-founded, the hymen wiuild be ruptured, as the intercourse is 
always j>resiimed to be violent : but there might be some <legree of 
l)enetration without tliis being a necessary result, especially if the 
membrane were small, oi* jdaced far up. At any rate, ii girl may 
sustain all the injury, morally and physically, which the perj)etratiou 
of the crime can i)ossibly bring upon her, whatever may have been the 
degree of penetration ; and for this reason, it is very properly laid down 
by our law, that the crime consists in the mere proof of penetration. 
The firet, however, is generally clearly made out by tlie .statement of the 
girl. Girls of tender age are sometimes violated by boys: the amount 
of physical injury inflicted in sucli eases is usually less than when the 
assailant is an adult. In addition to other cases reported, Geoghegaii 
commuiiicatocl to the author one which was the subject of a trial at the 
Liverpool Winter Assizes of 1862, A boy, aged sevenleen, commitled 
a rape on two cliildren, one aged eight years, and the oilier ten j^ears ; 
lie then attempted to commit a ra])e on a third girl, aged eleven years. 
These crimes were perpetrated in about half an lioiir, daring which time 
he was alone with the children, lie was convicted of felony for raiie 
on the youngest child, and sentenced to tour years' penal servitude. 
It seems to the editor that wlieu an adult man violat< s a virgin 
there must be such a degree of laceration that it would br^ impossible 
from it alone to estimate the problem “ with consent or not ? 

When a woman has already been in habits of sexual intercourse, there 
is commonly inucli le.ss injury done lo the geiiital organs. Idje hymen 
will, in these cases, be found destroyed and the vulva dilated. Still as tlio 
intercourse is presumed to be against the consent of the woman, it is most 
likely that when there has been a pro}.>er resistance, some injury will be 
api)arent on tlie pudendum ; aiid there will be also, probably, extensive 
marks of violence on tlie body and limbs. Those cases are gonej’ally 
determined without fliedical evidence by the de 2 )Ositiou of the woman, 
corroborated, as it sliguld always be, by circumstances. This statemout 
regarding the presence of mfirkn of violence oii the i>iideuduiu of a 
married woman, on whom a rape is alleged to have been committed, 
requires some qualification. In two cases of rape on mari icd women, 
in wbicli the crime was com])leted in spite of tlie resistance of*’tlic 
women, there were no marks of violence on tlie gejiital organs in either 
case. Ill one {R. v. Oiren and Oxford Cir., 1869), it apjiears 

that while an accomplice held the head of th^ woman with her face 
downwards between his thighs, the jirisoner had forcible intercourse 
with her from behind, — her^tJiighs Iiaving been first widely separated. 
In the second case an accomplice held the woman down on a bed by her 
neck, while the prisoner separated her thiglj», and thus had intercourse 
with her. She was examined nine hours afterwards by an experienced 
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surgeon, and ho found no mark or trace of violence on or anywhere near her 
pudendum. There were bruises on her arms, neck, and legs, where 
she had been forcibly held down. In each of these cases, it will be 
seen that the woiiuin liad not to struggle with a single assailant ; and 
there can be no doubt tliat if a married woman is rendered powerless 
by many persons being (jombined against her, or if she is rendered 
insensible by intoxicating drinks or narcotic vapours, a rape may be 
perpetrated, witlioiit any injury whatever to tha genital organs. A 
separation of the thighs in a married woman will cause sucli a dilata- 
tion of the ])arts, as to render it easy for the male organ to penetrate 
the vagina without leaving any traces of violence on the labia or the 
female organs gemu-ally. 

On the othei* haml, the vagina may he the seat of violence, and 
no marks to indicate a sti'uggle or the application of force be found 
on the body. A woman was knocked down, her clothes were pulled 
over her fac(*, and a rape was perpetrated by the assailant. In 
the position in which she was held, with her arms and hands 
covered over, she was half- suffocated, and unable to offer any effectual 
resistance. She was examined on the evening of the day of tlie 
assault. No marks of violence wore found on her body, hut the 
mucous membrane of the vagina at its c'onimencemcmt was contused, 
and in S(.)me portions lacerated ; and hlootl was oozing from these 
parts. It was (*onsid<‘red that the statiuiient of the woman was 
consistent with the fact that there were no marks of violence on 
lier body. There was no reason to suppose that the injury to 
the vagina bad been caused in any other way than by a criminal 
assault. 

Evidence from Spermatozoa. — The law says nothing about 
emission (only about penetration), and tlierefore no evidence from 
spermatozoa is indispensable ; at the same time it is occasionally 
necessary to examine spots and stains on the linen of the ])rosecutrix 
and of the accused, and there is one place, viz., the upper vagina, which 
might be examined as corroborative evidence. 

The editor’s attention to this last point was drawn by Dr. Mitchell, 
of Ambleside, who rightly enough argued “ that it would be a very 
clever woman who would think of procuring semen (not to mention the 
dilliculty of so doing) and injecting it into the upper vagina for 
purposes of establishing a false cliarge ; and therefore, supj>osing 
sperma.toz(:»a were found there, they w<»yld ho vtry conipl(3te proof of 
completion of tlie act either with full penetration or in sncli a position 
that ejaculation threw them into the vagina. T’hoir presence in the 
vagina is conclusive proof of connection, but not of rape. Ihit their 
absence is no proof that connection has not taken place, for they may 
have been removed by washing or by discharges. 

We have stated that a rape nifty be legally completed without refer- 
ence to emission ; but it is quite possible that there might be marks of 
emission without any penetration. • 

The fact that spermatic stains are fouyd on the linen of the prose- 
cutrix may become of importance in charges of assault with intent, as 
the following case {R. Hamilton) y which was tried at Edinburgli, 
November 27, 1843, will show. 
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The prisoner, who was at tlio time lahourinj:: under p:ouoiTha'ii, was charged 
with a criininal assault upon ;i child. The shift worn hy the prosecutrix, and oUier 
articles belonging to the prisoner, wore submitted to (loodsir and Simpson for 
examination. They found spermatozoa in some of the stains. The stains on the 
linen of the prisoner and the prosecutrix were similar. Tlio prisotier was convicted 
of an a.ssault with intent to ravisli. Kilht, Ajnil, ]), ildd.) 

In a case of rape perj)etrate(l on a tdiild, Sawyer found in addition to 
l)lood-cor])iiscles and sperniatozoa, some woollen fibres of a bhie and red 
colour. This observation aided in fixing the identity of the assailant, 
since it was proved that the nnui wore a red dainicd shirt over a bluish- 
grey woollen sliirt. {Xav Orltaua ^fed. (laz,, June, 1858, p. 281.) 

For methods of detecting spermatozoa, ride Vol. I., pp. 131 el seq, 

A medical witness must be pre])ared to consider llie precise value 
of evidence furnished by the microscope in the examination of stains 
oil tlie dress of a man accused of rape. A shirt may present stains of 
blood, urine, mucus, or gonorrlueal discliarge, some of wliich, but for 
the microscope, might be mistaken for s[)ermatic stains. Admitting 
that, the microscope enables an examiner to affirm that the stains have 
really been caused by the spermatic secretion, this does not prove that 
a ra]>e has been committed, or even that intercourse lias been luices- 
sarily had with a woman. Such stains may arise from natural discliarge, 
or from disease (spermatorrluea), and therefore in themselves they alVord 
no prt'id’ of iiitercour.se. If, from oilier circumstances in the case, it 
should lui clearly and satisfactorily proved that there has been inter- 
(*ourse, tlieii the presence of blood mixed with the siiermalic stains 
might, ill certain cases, justify an opinion that violence? had been used. 
Till? discovery of siiermatic stains on tlie dress of a woman furnishes 
stroiigei’ evidence of intercourse, attempted or perjietnited, than their 
discovery on the dress of a man ; hut, admitting that iuteiVNiurse is 
tlius provtal, it may still have taken placi? with tlie (‘onseiit of the 
woman. These stains, when found on the clothes of girls and infants, 
alford a strong corroborative proof of tlie perpetration or <d‘ tln^ attempt 
to perpetrate the crime. 

Evidence from Vaginal Discharges.— If dischavges were 
confined to those of a recent gonorrJneal origin, a very large section 
of (.rvmecadogy would remain nnwritten, and for our ])resmit purpose 
it is onlv recent gonoi-rhcea tlnit can b(? taken into consideration. 

That vaginitis ivith a muco-piiriilent discharge has been observed to 
arise during febrile ciimplaiiitj, scarlatina, measles, etc., and dipliihoria 
of the vagina in children and adults is well rc.'cogniscd, and it may 
lead to destruction of liymen, and ev(?u more serious trouble {vide 
“ Iinpotency Therefore when a woman alleges that a pungent 
discliarge lias arisen from unwilling co])ulation, the case requires to 
he investigated with great care e.speciall}^ in I'egard to its nature 
(l>acteri(;logicalIy defimal) and its (fliration. 

It is possible, liowever, that a woman labouring under leucorrhoea 
may cliarge a man with the crime of rape, and affirm that this discharge 
had arisen from the act (if the man. An inflamed and partially 
ulcerated (aplithous) state of the lining-membrane of the vulva may 
apparently give support to the accusation.* It is impossible without 
the aid of bucterioiogy to distinguish such discharges from tJiose of 
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ponorvlioea ; for a leucorrhoeal discharge may resemble that of goiior- 
rlioea. Such discliarges, commencing before, ])ut continuing and some- 
times becoming aggravated after, marriage, have given rise to unfounded 
suspicions of infection from venereal disease imparted by the Imsband, 
and have thus led to suits of divorce {vide “ Divorce ”). 

In a case reported byLognoau a young married w oman sulleved from a discharge 
W'hifh w'fis pronounced by a mcMlicJil man whom slio consulted to ho gonorrhceal. 
Tliis led to an application for a divorce. A further examination by other medical 
inactitioners, with a complete liistory of the symptoms from which she had 
surt'ored, le<l to the conclusion that she was labouring under so^'ore loucoiTlyjoa 
wlion she was inanicd, and that tliis w^as followx*d by granular vaginitis which 
accounted for the iriuco-purulent discharge. (“Ann. d’llyg.,” 1870, 2, j). 192.) 

The power of distinguishing gonorrhfeal or other venerenl discharges 
from ordinary purulent discharges has been much debated in reference 
to the examination of women. 

In a case which octairred to Tioo a free purulent discharge from the vagina, 
with a reddened and inflamed mucous membrane, led him to believe that it was 
derived fi'om gonorrheeal infection ; but a week afterwards the intlammation had 
ilisappoared , the inucmis mombraiie was of its usual colour, and the discharge 
not more th4‘in natural. This caused him to roverso his opinion, and to congratulate 
himself that ho had not unjustly accused the 2 )atieut. {Lfinrtt, 1, p. 218.) 

Bacteriological examination is the only safe guide. 


LOSS OF rilYSICAL EVIDENCE. 

We liave now considered the evidence, sucli as it is, tliat enables us 
to sa 3 " that connection has taken jdace ; it is necessary befoi o closing 
the subject to say something as to tlie time at which we may e.xpect 
this evidence to disapjiear. 

The imlications of rape, however well-marked they may be in the 
iirst instance, either soon disa 2 )pear or become obstuire, esju'cially in 
those women wlio have been already habituated to sexual iiitenrourse. 
After two, three, or four da^'S, unless there has been an unusual 
degree of violence, no traces of the crime may he found al)(>ut the 
genital organs. In the case of an adult married woman examined by 
Mayne, the ai)|)earances of iiijury which lie discovered in and about 
the vagina liad begun to lieal in less tlian forty-eight hours ; but in a 
case examined by Casper on the ninth day, tlie^ lining-membrane of 
the vagijia was still roildened, and tlio j)arts w^ero ])aiufnl. Tn this 
case the hymen w'as comi)Ietel 3 ' torn thro(jgli. Oerichll. i\Ied.,’' vol. 2, 
]). 157.) In married women, or in those accustomed to sexual inter- 
course, no inference can be drawn fn.un a dilated state of the vagina. 
In unmarried w^omen, and in children when there lias been much 
violence, the signs <jf nqie may jiersist and be apparent for a week or 
longer. Supjiosing that they are not found at the period of examina- 
tion, it may be necessaiy to consifler wdiether tlnu e lias been time for 
them to disajipear sinre tlie alleged perpetration of the offence ; but 
in such cases it is rarely in a medical»\vitness’s powxu' to exjiress an 
affirmative ojiinion of the perpetration of Uie crime. Casper met with 
a case in which a man, tet. 87, committed a rai)e on a girl only eight 
years of age : he was se5n in the act, and defended himself on the 
plea of drunkenness. The girl w’as examined by a medical man on 
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the day following. The labia were reddened, and there was injection 
of the membrane at the entrance of the vagina, which ^vas very sensi- 
tive. As an illustration of the rapidity with which the marks of 
rape disappear in young children, when not attended with great 
physical injury, it may be stated that this girl was carefully examined 
by Casper dfrcii dat/s after the assault. Tlie sexual organs were then 
in their natural state, and there was not the least appearance of local 
injury. 

^ledical practitioners are not always sufliciently careful in the 
inferences which they draw from an examination of children at distant 
periods after an alleged rape. Tliey allow themselves to be deceived 
by a plausible story, apparently consistent, and thus see proofs of 
rape on examining the sexual organs of a girl many weeks after the 
alleged peri)etration of the crime ; whereas had the girl been brought 
before them as a casual patient, and they had heard nothing of violent 
intercourse, they would liave probably ridiculed the idea of setting u]) 
a charge of rape on so slender a foundation. The delay in having the 
examiiiatioii made, unless satisfactorily explained, is always a sus- 
picious circumstance. On one occasion, a man was tried on a charge 
of rape on a girl a little above seven years of age. About nix /rcc/ts 
had elapsed bebn-e the girl was seen and examined by the medical 
man, who was tlie only witness for the prosecution ; and after this 
long date he was prepared to swear at the trial that a rai)o had 
been perpetrated on the child. Fortunately for him, the prosecutrix 
was first called as a witness. The child, under cross-examination, 
swore that all tliat sln^ had previously stated before tlio magistrates 
regarding the prisoner was untrue; and her evidom^e so clearly 
estaldislied the iinioceiice of the man, that the case broke down, and 
he was at once acquitted. But for the medical evidence against liim, 
this man could not have been committed for trial on the charge ; 
and it is thei’efi>re desirable to consider the medical facts and opinions 
on wliich he was committcMl. Tlie medical man came to the conclusion 
that the girl had been violated six weeks before he saw her. There 
had, in his ()i)inion, been penetration; the vagina was unnaturally 
dilated ; there was a discharge from it, and an abi’asion on the left 
side; the mucous membrane was generally inihuned. “Such appear- 
ances might liave existed as the result of violence perpetrated on 
them three months previously. He had frequently examined the girl 
since, and his conclusions from the first examination liad been con- 
firmed. He thougl^t tlie apyearamres could not be the result of any 
accident or disease; it was nut impossible but improbable that they 
might be so.“ From what has been already stated on the medical 
proofs of rape, it will be obvious — 1. That in tliis ease tliere was no 
evidence of penetration by the male organ, and that the apiiearances 
after six weeks hud edapsed, did not in any way justify such an 
opinion from an examination then made. 2. That the discharge, the 
abrasion, and tlie inlhimmation of the vagina were all explicable on 
otlier grounds, and did not [iwjve tliat a rape laid been committed on 
the girl at the date assigiiej. It is liighly i^robable that this child was 
suftbring under that kind of inflamiiiatioii and purulent discharge from 
the genital organs wliich lias been elsewhere described as a fertile 
source of medical errors pp. 134, et seq .) ; but whether this be 



RAPE, FALSE CHARGES OF. 


145 


admitted or not, there was not the slightest proof, from the facts, 
that this girl had ever been violated, even supposing that her own 
evidence had not shown that the medical man had come to a wrong 
conclusion from the data before him. Dilatation of the vagina, if 
really present, could not have been the result of only one attempted 
intercourse witli a child of such tender )"ears, six weeks before the date 
of examination. 

When there has been great laceration of the sexual organs, then 
certain appearances in the form of cicatrices maj'^ remain ; but in all 
cases great caution should be observed in giving an opinion of rape 
having been pei'petrated, from an examination made even two or three 
weeks after the alleged commission of the offence. Marks of violence 
oil the person can never establish a rape ; they merely indicate that 
the crime ma)' have been attempted. 

FALSE CHAllGES OF RAPE. 

False cliarges of rape may he easil}*^ set up by girls at the age of 
puberty. Tlie falseliood of the charge may, however, bo generally 
elicited by a careful examination of the prosecutrix, as in the following 
case. 

A was cliargod (Swansoa Lout As^^., 1869) with having committed 

a rape on a child of thirtoon years of age. Tho child was unusually precocious for 
hor age, and swore very distinctly to a rape having boon completed. She made no 
complaint, however, for a week or ton days. On examination there was no mark 
of violence? about hor either recent or remote. Tho girl’s story was inconsisteTit, 
and not su|>porl()d by evidence. On cross-examination she said tho prisoner com- 
mitted the rape while they wore standing up. Tho girl was short, and tlio prisoner, 
who was sixty j ears of age, was tall. She was quite siii'o that she was never i>laced 
on tho ground. She resisted all she could, but could not help herself. 

Her stattmients of tho mode in which the act was perpetrated, involved 
so inany’^ inconsistencies and improbabilities that the jury acquitted the 
prisoner. 

A])art from such a case as this, we have a similar charge noticed 
under the lieading of Rape under Aiia^.sthetics,” p. 117, and also 
we may have conspiracies between girls or between a girl and her 
mother, etc., etc. (xreat circumspectioji and very close examination of 
the evideiK'e is frequently required to extricate an unjustly accused 
man. The medical evidence can rarely be more than merely negative ; 
it is practically impossible from it alone to say that there may' not have 
been such a degree of penetration as cwstitutesf rape in law. Few 
men, moreover, care to face a trial even for attempted rape or indecent 
assault, especially on a little girl, for the crime is so rightly detested ; 
whei^ a girl over sixteen or a woman is in question, juries are very 
prone to think “ there cannot be smoke without fire.” 

Bayard met with a case of this kind, in which a woman charged 
a youth witli having committed a rape upon her infant cliild. On 
examination the sexual ifrgans were found uninjured ; and on inspect- 
ing the marks of blood on the clothes of the child, it was observed that 
the stains liad been iiroduced on the outside y and bore the appe.ar-' 
ance of smearing ; the whole fibre of the stuff had not even been 
completely iienetrated by the liquid. These facts established the false- 
hood of the charge (“ Ann. d’Hyg.,” 1847, fi, p. 219). A case involving 

M.J. — von. II. 10 
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a false chargfe of rape was tried at the Glasgow Aiit. Circ. in 1859. 
One of the witnesses, an accomplice, proved that she had purchased 
some blood and handed it to the female who made tlje charge, and she 
saw her smear it over her person and on some sheets on whicli it was 
alleged the rape was i)erpetrated. The woman and her husband, who 
made this false charge, were convicted of conspiracy. 

Dr. Nelson Hardy thus reports a case of alleged rape, which is 
interesting, apro}H)S of a inediciil man's duty in investigating cases : — 

A sen^aut frill of frOiKl cliaractor ruslieil home one night, knocked excitedly at 
the door, and, when her niotlier ofKmed it, fell fainting into her iirnn?. On coming 
to, she told the following extracn-dinaiy ntory : She had heen out walking with 
another girl, and had passed n man whom she could nut describe. Slie and the 
other girl had separated at the eiul of the road, and she luid then come back 
alone in the direction of whore the man had been. AVhon she reached a lonely 
part of the road she had been tlirown down by liim on ber back, hurting it against 
a stone. A white scarf had been placed over her inoutli to prevoait her scieamiug, 
and the man, holding down her arms, had had forcible intercourse witli her. In 
less than half an lioiir the police had searched the road, but no scarf liad been 
found. She \\ as brouglit to the station, and 1 found evidence on her dress and hat 
that she had been on the ground. T also found a rod mark about tlie middlo of 
her back, N\here she complained of pain, but, on examining for any evidence of the 
alleged rape, 1 found absohitidy none ; no stains on the clothes, no marks of 
violence, not even a scratch on her limbs; noruidiiro of the liynuui, ami no sign of 
any irritation about the genitals. 1 came to the conclusion that she had probably 
enough Ixen thrown down and that, in her fright, she had imagined the rest. 

PREGNANCY FOLLOWING RAPE. 

It was formerl}' a dcdjatecl question whetlier, in a cns(' of rape, 
pregnancy could possibly follow; and this was even proposed as a rude 
test of the truth (»f a charge made hy a woman. This question scarcedy 
requires discussion. Such a defence would not be admittcal ns an 
answer to a cliarge of rape, nor to show under any circumstances that 
intercourse had been voluntary on the part of a woman. C»)nceptioii, 
it is well known, does not depend on the consciousness or volition of a 
female. If the state of the uterine organs be in a condition favourable 
to impregnation, this may take ]>lace as readily ns if the intei’course 
was voluntary : even penetration is not absolutely necessary i’or impreg- 
nation {MecL Gaz.y vol. 44, p. 48). A woman became pregnant after a 
rape committed on her by a man Avho subsequently married her ; the 
date of intercourse was accurately fixed, and a child was born after 
263 days' gestation. 

It lias been suniosed, tl^at in these cases of pregnancy following 
rape, in spite of re.sistance at first, a woman may in the end have volun- 
tarily joined in tbe act. Tliere is no ground fur adopting this theory : 
conception maj' occur, and is iieitlier accelerated nor prevcjited by the 
volition of the sexes. Many women in married life wJio anxiously 
wish for children have iione, and vice versa ; and physical impediments 
do not suffice in all cases to Vxplaiii these facts. Wunieii are 
rejiorted to have conceived during tlje states of asphyxia, intoxication, 
and narcotism. Jivan inei/tions a case in wliich a young woman 
hecame unconsciously pre^mant from intercourse had with lier by a 
man while slie was in a stale of intoxication, and in which it was clearly 
impossible that lier volition could have* taken any share (“ Med. 
Jurispr.," p. 245). In^ merried life there is no doubt that women 
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frequently become i)regnunt against their will, and in a great number 
of cases without any consciousness of their condition until ])regiiaiicy 
is far advanced. Those wljo allirm that witliout the active will of 
the woman there can be no conception, must deny the existence of 
cases of imj)rc*gnation in a state of unconsciousness ; but the facts 
are too strong and too numerous to be met with a simple denial. 
A medical jurist, therefore, wlio relied upon pregnancy following 
alleged rape, as a proof of conseiit on the 2 )art of the woman, and would 
infer from this result tliat the intercourse must Ijave been voluntary on 
her i)art, would inflict great injustice by sucli an opinion, I’he 
extrusion of an ovum does not depend on the will of a woman, but is 
a i^eriodical condition ; the action of the s 2 )ermatozoa on this ovum 
is as much removed from the will of the woman as it is from that of 
the man. 

This subject would have liardl^^ required so much notice, but for 
the fact that in some trials it has been put forward with a view to 
discredit the evidence of a woman, where 2 )regnancy has followed inter- 
course in a state of alleged unconsciousness. Any statement of this 
kind always rcMpiires a close examination, because, generally, there is a 
strong motive for falsehood on tbe ])art of a woman. In the case of 
liromwich v. IVaters the woman had had a child, but stated that she 
had not been conscious of any intercourse. The fact that she had borne 
a child did not jn’ore that her statement was false, altln)ugh a suggestion 
to this ellcct was made. We may fairly di)ubt whether the woman could 
have bad intercourse unconsciously ; but because impregnation followed 
this was no ju’oof that she was guilt}' of falsehood or 2 )erjury. 

ji;vi])i:xcK 01^ atolatiox ix the dead. 

The body of a chibl or woman is found dead, and a medical man 
may be required to determine wliether lier i)erson lias or has not been 
violated befon^ death. There is here some ditliculty, because there 
ma}' be no statement made by the deceased. The witness can seldom 
do more than exju'ess a conjectural opinion, from the discovery 
of marks of violence on the person and about the genital organs. Even 
if s[>ermatozoa were detected in the liquid mucus of the vagina, or on 
the dress of a female, this would merely prove that there had been 
intercourse ; whether violent or not would depend c<i the medical and 
circumstantial evidence. In a case of murder tried atEdinbnrgli some 
years ago, the first jiuint to be dotermifted in tfie dead body was, 
whether a rape had or had not been committed. The examination of the 
stains on the dress was conclusive, when taken in conjunction with the 
other evidence. The jury convicted the man of a rajie, and yet acquitted 
liim of the murder, although the jiroof of the latter crime was clearer 
than that of the rape. (hVu- a case ip which evidence was obtained on 
the examination of a dead body, see Casx^er’s “ Klin. Novellen,” j). 17.) 

The case of 2i. v. Kerr (Carlisle Sum. Ass., 1889) is a very good 
illustrative case. The proofs of I'ape fi*om the deceased were : — 
two lacerations of the vagina, which, in an* elderly woman who liad 
borne two children, indicated violence ; an excoriation on the 
abdomen ; blood on the external genitals. The iirisoner had an 
abrasion on liis cheek, vomited matters 5n the back of bis coat 
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resembling exactly tliat which was exuding from the mouth of the 
deceased, while on the knees of his trousers were found embedded in 
mud (resembling that found in the locality wliere the deceased’s body 
was found), some rod woollen hairs resembling that of a petticoat worn 
by the deceased woman. The cause of the woman’s death was suffoca- 
tion from the impaction of vomited matters in the larynx, but as this 
was the result of an unlawful act — i.e. rape — it became murder. The 
prisoner was seen coming from the sj^ot where the deceased’s bod}' was 
found, and within a sluut distance from it, by two men who knew him 
intimately. It was proved that he and the deceased were walking in 
opposite directions at such times and places as would bring them to 
that spot shortly before the time he was met coming away, and wlieu 
aiTested some hours after liis clothes were found wet and muddy, with 
the other appearances noted. He was found guilty and sentenced to 
death, but tliis was subsequently commuted to fourteen years’ penal 
servitude, and in 1893 ho was liberated. 

RAPE BY FE:MALES ON MALES. 

So far as we can ascertain, this crime is unknown to the English 
law. Several cases of tliis kind liave, however, come before the Erench 
criminal courts. 

In 184 j, a fenialo, aged oigliteen, was charged with having boon guilty of an 
act of indecency, ^^ith violtnieo, on the person of a boy under the age of fifteen 
years. She was found guilty. Tn another case, which occurrod in lS-12, a girl, 
aged eighteon, was charged with rape ou two childre.n, the one eleven and the other 
thij'teon years of i<go. It ap[»earod in evidence that the accused had onticed the 
tw'O boys into a field, and had there had forcible connection witli tliein. TJiis 
female was proved to have hud an unnatural contraction of the vagina, which 
prevented intercourse with adult nnile.s. She wais found to bo labouring under 
syphilitic disease, and the juoof of h(;r offence was completed by the disease having 
been communicated to the two bovs. She was convicted (‘‘Ann. d’llvg.” 1847, 1, 
p. 4(33.) 

Casi)er describes cases of this description wldcli liave fallen under his 
observation Gerichtl. Med.,” vol. 2, p. 129 ; amL'Klin. Xovellon,” 
18G3, p, 15). By the Penal Code of France, it is a crime in either 
sex to attempt intercourse witli the otlier, whether witli or without 
violence, when the child is under eleveJi years of age. That this 
offence is perpetiuted in England cannot be doubted. It is by no 
means unusual to find, in the wards of hosi)itals, mere boys affected 
with venereal disease. Iiff some instances this may be due to pre- 
cocious puberty; but in otliers it can only bo ascribed to that 
unnatural connection of adult women with male children wliich is 
I)unisliecl as a crime in the other sex. The only accessible medical 
proof would consist in the transmission of gonorrhoja or syphilis from 
the woman to the child. 
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SUB-SECTION H.— ABORTION. 

To a lawj'er this word has a somewhat different meaning to tliat 
whicli it Inis to a medical man : to the latter it is merely an untimely 
emptying of a uterus which contains the products of a conception ; to 
the former the word conveys the idea of a criminal offence, though 
such may not have been committed, for it is only the artificial 
emptying^ (or attempts to empt}') of the uterus that is a crime, and 
many abortions are produced by mere disease and accident. 

In a medico-legal work, however, the subject must be thoroughly 
discussed from every point of view, and we shall therefore consider it 
accoi’ding to the following table : — 

1. The Law on the Sitbject. 

2. The Natukal Causes of Aboution { i . e ., Disease). 

3. The Artifiolm, PnonuonoN of Abortion which may be justifiable or 

Criminal. 

4. The Evidence to be obtained of Criminal Abortion. 

5. Peionkd Abortion. 

«. The Abortion of Moles and Mon.st’ers, Extra-Uterine Fietation. 


THE LAW ON THE SUBJECT OF ABORTION. 

The legal position of attempts to empty a pregnant (or a non- 
pregnant) uterus is fixed by 24 & 2.5 Viet, c. 100, sects. 58 and 59 ; these 
sections have not lately been amended and run a.s follows : 

“ 58, Every irowan, being with child, who, with intent to procure her 
own nmearriage, shall unlawfully administer to herself any j^oison or other 
noxious thing, or shall unlaufully use any instrument or other means 
whatsoever with the like intent, and whosoever, with intent to procure 
the miscarriage of any woman, whether she he or be not with child, shall 
unlawfully administer to her or cause to be taken by her any poison or 
other noxious thing, or shall unlawfully use any instrument or other 
means whatsoever with the like intent, sludl be guilty jof felony, and being 
convicted thereof shall he liable, at the discretion of the Court, to be kept 
in penal servitude for life or for any term not less than three, years — or to 
he imprisoned for any term not exceeding two years, with or without hard 
labour and with or without solitary conjinement. 

“ 59. Whosoever shall unlawfully supply or procure any poison or 
other noxious thing, or any instrument or thing ichatsovcr, knowing that 
the same is intended to he unlawfully used or employed with intent to 
procure the miscarriage of any woman, i^iethcr she be or he not with 
child, shall be guilty of a misdemeanour, ajid being convicted thereof 
shall be liable, at the discretion of the Court, to be kept in penal servitude 
for the term of three years, or to be imprisoned for any term not exceeding 
two years, with or without hard labour. 
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It be noted — 

(a) That tlie statute only uses the word miscaraage,” including 
in that term coinproheiisively the einptjdng of a pregnant uterus at an)*' 
time of concei)tion, ignoring altogether the technical terms abortion, 
miscarriage, lu’cmature confinement, wliicli are merely convenient 
descriptive words for medical men. Tlie natural inference is tliat in 
legal trials the medical witness should always speak of the event as 
“miscarriage in his evidence. 

(h) Throngliout both sections it uses the word “unlawfully “ with- 
out attemj)ting in anj^ way to rlefine its meaning : as it nowhere defines 
a “ lawful ■ ’ emptying of the uterus the presumption is that such a thing 
does not exist, a ]>resumption which is especially important for medical 
men to remember when for what seems to them good and suflBcient 
reason they contemplate emi^tying a i)regnant uterus {vide below, 
“Justifiable Abortion”). 

(c) That in attempts b.y a second person to empty a uterus it makes 
no difference in tlie nature of the crime if the uterus do not contain 
any results of impregnation at all. But apparently the woman herself 
commits no crime by an attemiit to empty lier uterus when it does 
not contain a foetus, though if it does she is guilty. The logic of this 
is not at all apparent. 

Notwithstanding the above sections, there can he no reasonable doubt 
but that abortion is a very common crime. Unless the woman dies, 
however, there is but little chance of inquiry or of detection. 

Win n the death of the woman takes place, the crime is considered 
to be murder, although the accused may not have intended to destroj^ 
life. The Jaw was thus laid down by Bramwell, B., in Stadtniiililcr’s 
case, uifra : — “ If a man for an unlawful purpose used a dangerous 
instrument, or medicine, or other means, and thereby death ensued, 
that was murder, although he might not have intended to cause death, 
although the person dead might have consented to the act which 
terminated in death, and although xiossihly he might very much regret 
the termination that had taken place contrary to his hopes and expec- 
tations. This was wilful murder. But the learned counsel for the 
defence had tlirown on the judge the task of saying whether the case 
could be reduced to manslaughter. Tliere was such a possibility, but 
to adopt it Avould be, he thought, to run counter to the evidence 
given. If the jiiiw should be of opinion that the prisoner used the 
instrument not witii any intention to destroy life, and that the iiistru- 
3nent was not a dangerous ^one, although he used it for an unlawful 
l>ur2)ose, that would reduce the crime to manslaughter. lie really did 
not think they could come to any other conclusion than that the instru- 
ment was a dangerous one, if at all used. Then, if it were used 
by the prisoner, the case was one of murder ; and there was nothing 
ibr the case hut a verdict either of murder or of acquittal.” 

This decision was given beforelhe statute quoted above was enacted. 
Only one person has since been hanged for abortion pure and simple, 

though there has been an execution tliis was a man named Heaj), 

executed at Taiverpool in J876 — in a case where ubortion-mongery has 
been combined Avith infanticide; in some cases the death sentence has 
been pronounced, but with a full knoAvledgfe that it would not be carried 
out. In the years following the case of the man Heap there were 
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convictions for similar crimes (there had been none for some time 
before that case) — that of Cornelius Asher, a herbalist at Leicester, in 
1876 ; that of Ann Cartledge, a midwife, in 1877 ; another of a woman 
in 1879 ; two separate cases in 1880 (the two Colmers and an 
unqualified practitioner named Haywood) ; and the case of a chemist 
named Hollis in 1882 — in all of which reprieves followed. In all of 
these cases, in spite of the recent precedent of Heap’s case, the death 
sentence was not earned out, and in them, and in all such cases since, 
the Home Secretary, and not the judge who tried the case, has fixed 
the penalty for the crime. There is a great reluctance amongst juries 
to bring in verdicts of wilful min^dcr for abortion, from an idea that 
there is no “malice aforetliought ” in the act, and as a matter of fact 
the abortionist hopes that she will recover and may do his best to assist 
recovery : the leader in tlie Lancet, voL 1, 1899, in which tlie above 
cases are given, proceeds as follows : — 

“ This crime has been, technically, murder, the jury only convicting 
because ignorant that a deatli sentence would be passed or expecting 
confidently its commutation. The dilliculty of persuading the jury of 
even the technical guilt of murder on tlie part of the prisoner is shown 
by tlie way in which the law has been laid down in the three recent 
instances already referred to. According to the Attoniey-Genoral in 
the Collins case (and apparently the judge took the same view), ‘if the 
act done Wiis not in itself of necessity dangerous then the jury might 
find a verdict of manslaughter and not murder.’ According to Mr. 
Justice Jiigham in the Wliitniarsh case, ‘ If tlie jury could bring 
themselves to think — he did not see liow tliey could — that tliougii 
the prisoner might have administere<l the injection yet nevertheless as 
a reasonable man he could not have contemplated that it would result 
in death, it was com|)etent for them to say that he was not guilty of 
murder but lie was guilty of the lesser crime of manslaughter,’ Accord- 
ing to Mr. Justice i'hillimore in the Wark case, ‘ if a person committed 
any felon}" on the body of anyone to whom thereby death resulted he 
was guilty of murdering that iicrson.’ It is in consequence of sucli 
conflicting and irreconcilable enunciations of the law that we have 
urged the desirability of legislation with regard to cases of what is 
sometimes known as ‘ constructive murder,’ a convenieJit term against 
the use of which Sir FitzJames Stejihen once emphatically protested, 
Failing this we have suggested the possibility of a uniform practice of 
indicting for manslaughter, except perhaps in any Sxceptionally heinous 
cases as may ])ossibly arise. The object of such legislation or practice 
would be to produce consistency and prevSnt the possibility of a criminal 
being acquitted tlirough sympathy or prejudice. It is quite another 
matter to urge that a jury’s verdict slioiild be rendered wholly ineffective 
where it simply amounts to a finding that, whatever crime the acts 
committed involve, the prisoner was privy to it. To do tliis would be 
highly undesirable, even if the judy^e trying the case admittedly assumed 
a responsibility in directing the jury from which some of his colleagues 
would have shrunk.” ^ 

Mr. Justice Darling in March, 1899, in charging the grand jury at 
Chester Assizes referred at lengtli to tho*case of William Upton, who 
was alleged to have killed a woman named Mary Murray at Ma(*cles- 
field by means of an illegal operation, l^ho learned judge referred to 
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the notorious cases which have recently been tried, and pointed out that 
wliere the deatli sentence had been pronounced everybody in court knew 
that it would not l)e carried out. Such a state of the law, he considered, 
put judges in an undignified and absurd position. It was not well that 
the highest penalty which man had it in his power to inflict should be 
gravely decreed against criminals with the full knowledge that the 
whole proceeding was nothing but a sham from the beginning. He 
advised tlje jury upon liis own initiative and until some consensus of 
opinion had been arrived at in the matter not to return a true bill for 
murder if they thought that tlie wound, though inflicted for an unlawful 
purpose, ^vas not intended to kill, and only to find a true bill for murder 
when it was intended to kill the woman, or at any rate when those who 
performed tbe operation did not care if the woman died or not. The 
grand jury adopted Mr. Justice Darling’s suggestion when they came 
to deal with the matter, and found a true bill lor manslaughter only. 

In the year 1895 the following case for the opinion of counsel Avas 
stated by the Iloyal College of Physicians. We may conveniently head 
it with the phrase 

Professional Secrecy in Cases of Abortion. 

“ The crime of procuring abortion is unfortunately only too common, 
nnd a certain set of practitioners are known to practise it somewhat 
extensively. Of these j)ersons nothing more need be said. They are 
dearlj^ felony, and must take the conserpiences of their acts if 

found out. The subject is, however, surrounded by difficulties to 
practitioners of another class, who are not unfrequently culled in to 
advise in cases in which the 3 ' either know or strongly suspect tliat 
abortion has been actually" procured or has been attempted. In such 
cases the woman often sullers severely and her life may be at stake, so 
that the practitioner naturally finds it necessary or desirable to obtain 
information as to wliat lias actuallj" taken place b}^ any means in his 
power. Tliis often includes a confession on tlie part of the woman, 
given probably under the seal of secrecy, expressed or implied. 1’he 
first question that suggests itself is whether or not such a communication 
is privileged, as in tlie case of a solicitor and client. It is feared that 
this question must be answered in the negative, and, if so, the further 
question at once arises as to wliat is the duty of tlie imictitioner wdio 
has obtained such information, whether by confession or otherwise. If 
he divulges the information so obtained, be would certainly be con- 
sidered by tbe woman in question, and probablj^ hy her family, to have 
been guiltj’^ of a gross breaeli of professional confidence, whilst if he 
keeps the secret it may well be that he will render himself amenable to 
the criminal law. By simifl^'' kcejung the secret he may well bViiig 
himself within the definition of the oflence of misinision of felony, which 
is said to be “ the concealment of some felony committed by another, 
but without such previous concert with, or subsequent assistance of 
him as will make tlie partj"* concealing an accessoiy before or after 
the fact.” It may Avell be, Jiowever, tlnit in tbe course of bis 2>i’ftctice 
tbe inuctilioner may imike liimself an accessory after the fact, which is 
itself felonj-. An accessory after the fact is said to be one w ho, knowing 
a felony to have been copimitted “by another, receives, relieves, 
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comforts, or assists the felon.*’ Now, the woman concerned is as much a 
felon as the person who operates upon her or administers drugs to her 
for the purpose of procuring abortion, and it is difficult for a medical 
man to be of any use to his patients without bringing himself, at all 
events, within the wording of the definition. 

The branch of the subject above dealt with has been taken first 
because it is the commonest in practice, but a practitioner is not 
unfrequently himself solicited to do the unlawful act. There can, of 
course, be no doubt but tliat his dutj’^ is to refuse to liave anything to 
do witli the matter, but does his legal obligation end there ? 

Sometimes the woman in effect says, If you will not do it, I 
shall get it done by someone else,” and perhaps she may name the 
person. Or, after having been solicited to procure the abortion, and 
having refused, the practitioner maj’^ hear or be made a^vare that the 
woman has had a “ miscarriage ” ; in other words, he knows or is 
morally certain that an illegal oiieration has been performed. 

Or a woman on whom he is in attendance may admit that on 
previous occasions she has herself had one or more abortions procured 
in the past. In such cases if the practitioner does nothing, it seems 
unlikely that he would thereby make himself an accessory before the 
fact, the definition of such an accessory being '' one who being absent 
at the time when the felony is committed, yet procures, counsels, or 
abets another to commit a felony”; still he may perhai)s be guilty of 
misprision of felony and punishable accordinglj^ 

Another class of cases gives rise to somewhat different considerations. 
It not unfrequently happens that a medical practitioner who is in 
attendance on a woman during her pregnancy, or at her confinemeiit, 
becomes convinced that she will almost certainly die unless the child 
is in some way got I’id of. He sees that unless sometliing of the sort 
is done both mother and child may perish, but the former can b(3 saved 
at the expense of the destruction of the latter. In such a case the 
question arises as to whether he is legally justified in destroviiig the 
child to save the mother. In practice such action is not uncommon, 
but that does not seem to affect its legality. 

Counsel will please advise the College : 

1. Has a medical practitioner any i)rivilege wdth regard to secrets 
confided to liini in the course of his practice analogous to the privilege 
as behveen a solicitor and client, or otlicrwisc ? 

2. What is the duty of a medical practitioner who knows or believes 
be is in attendance in a case in wdiich criniinaj abortion has been 
practised? And is there any distinction to be drawn between the 
several cases mentioned above ? 

3. Does tlie law forbid the procurement of abortion during preg- 
nancy for the purpose of saving the mother’s life ? 

4. Does it forbid the destruction of the child during labour where 
such destruction of life is iiecessurj* to save the mother’s life ? 

5. In the event of the questions 3 and 4 being answered in the 

affirmative, is a medical practitioner blmneless if, in order to escape 
the risk of prosecution, lie refrains from rei^dering assistance, and thus 
deliberately sacrifices the life of the patient when lie could save, it 
either (a) by inducing abortion, or (5) by destroying the cliild during 
labour? i> 
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C. If it were desired to procure the alteration of the law, what would 
be the best mode of procedure ? 

7. To advise generally on the case. 

The answers were as follows : — 

1. We are of opinion that there is no privilege attaching to state- 
ments made to a medical practitioner by his patient. 

2. We are of opinion that it is the duty of a medical practitioner 
who knows or believes that lie is in attendance in a case where criminal 
abortion has been practised, to attend liis patient to the best of his 
skill, and tlia t lie does not thereby render himself liable as an accessory 
after the fact, so long as he does nothing to assist the patient in 
escaping from or defeating justice. (See 1 Hale, 332.) We do not 
think the medical practitioner is liable to indictment for misprision of 
felony (an oifence wliich is nearly obsolete) merely because he does not 
give information in a case where he suspectn that criminal abortion has 
been practised. In the case suggested, where the name of the person 
is given who is going to commit sucli an offence, we think it is the 
duty of tlie medical practitioner at once to warn such person that such 
a statement has been made. 

3. 1 and 5. We are of opinion that the law does not forbid the pro- 
curemejit of abortion during pregnancy, or the destruction of the child 
during labour, where such procurement or destruction is necessary to 
save the mother's life. 

(J. If w(^ are right in our views, no alteration of the law would 
probably be desired. 

7. Tile duty of the medical practitioner as to giving information in 
particular cases, or as to his action where the life of the patient is in 
danger, must, we think, be exercised according to his discretion.*’ 


ILT.XESS AND DISEASE AS CAUSES OF ABORTION 

(MORE MEDICO). 

If a medical witness he asked the question, “Was this uterus 
emptied as the result of disease or illness?” it is impossible by 
physical examination alone to answer specifically ; he is obliged to 
depend upon other circumstantial or direct evidence as to the nature, 
or even the existence, of such disease. 

Ill quite recent delivery lie may for instance find the woman still veiy 
obviously suliering jroin an acute fever, but in the majority of cases 
lie will have to (Uqiend iipon^liis ordinary professional kiiowdedge as to 
the teiideiicy of certain diseases, if present, to cause abortion. 

These natural causes arc so frequent that, according to Whitehead’s 
observation, of 2,000 pregnancies one in seven terminated in 
abortion. 

It is impossible in a medico-hjgal w'ork to give a complete list of 
all these, but the following are well recognise/l : — 

(a) Specific Fevers of all kinds. During an attack of any of 
them, the uterus may eiqpty itself; in quite recent cases definite 
evidence of them may he forthcoming. 

{b) Excessive Vomiting of pregnancy — may produce it, but is 
more coninioniy the allegedi^reasoii for induction of labour. 
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(c) Chorea Gavidarum — ^pregnant women are liable to chorea, 
which may end in abortion. 

id) Bright’s Disease — especially if advanced. 

(c) Advanced Heart, Lung, or Liver Disease — may cause 
abortion, and are certainly dangerous complications of pregnancy. 

(/) Syphilis — an extreineiy frequent cause of abortion, and that 
too without marked syphilitic symptoms other than the repeated 
abortions. 

if/) Uterine and Ovarian Disease — those frequently" arise from 
an abortion or badly manaf^ed delivery, but once established they cause 
numberless abortions. 

(h) Disease of the Placenta — usually syphilitic or accidental 
se^iaratioii of a portion. 

(/) Disease, and especially the death of the fostus. These 

may own any of tlie above maternal causes ; if once established they 
almost inevitably (death practically invariably) lead to abortion {vide 
below, “ lustrnmental Abortion ”). 

The reader is referred to rAvortement,*^ by Professor llrouardel 
(Jlailliere et Fils, 1901) for fuller details on the history and methods 
of abortion. 

The case of IL v. Wark, Tjiverpool Ass., December, 1898, l)efore 
Mr. Justice Phillimore, is of some interest in connection with the 
diagnosis of criminal abortion, in that medical evidence proved that 
the dead woman had sullercd from sypliilis three years pi’evionsly, and 
this was urged by the defence as a possible cause of the abortion. 
There was circaimstaiitial evidence suggesting the use of a catheter, 
and, indeed, a dying declaration by the woman that she had herself 
used it on lier own person. Dr. Paul testilied that death was due to 
septiciemia, and that there was nothing locally to show whether it was 
an abortion due to disease or one <lue to instrnmeiital interference, or 
even to the lawful [? — Fd.J action of another medical man in an attempt 
to save the life of a woman who was dying of sei)ticiemia. Dr. Paul 
was not acquainted with any case of a woman using a catheter on 
herself {vide infra). Mainly on the circumstantial evidence, there- 
fore, the prisoner was found guilty and condemned to death, lie 
Avas subsequently respited and condemned to some years’ i)oual 
servitude. 

The full reports of the case contain some interesting legal points 
in reference to the dying declaration of the woman, the admissioji of 
evidence, and the exact legal position of the law, on abortion, but they 
are not of sufiicient medical interest to warrant insertion hero. 


JUSTIFIABLE ABOUTTON. 

Strictly speaking, as avc liave already shown, there is no such 
thing as justitiablo abortion [couiisers opinion, siqrra? — Ei>.] ; the law 
recognises no such possibility^ ; a inediciU man must always remember 
this when ho contemplates emptying a pregnant uterus. 

It is obvious that the only reasons that can he thought of by an 
honourable man as justify ing the induction of labour are (1) to save 
the life of the mother; (2) to save the life of the child. (Some 
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religions will not contemplate the first reason, but that we are not now 
concerned with.) It cannot be done for the sake of family' honour nor 
Riiy similar ethical reason. 

To prevent a false charge, a chance of blackmail, and even to 
prevent misapprehension on the part of a woman, a medical man should 
therefore, before emptying a uterus, place himself in the position of 
being able to prove that be did it for one of tlie two reasons given 
above, and for no other. Details of the actual grounds for belief tliat 
life can be saved by the act w^oiild liere be out of place ; they can be 
found in any good work on obstetrics ; suffice it to say that i)elvic 
deformities, chronic heart and lung disease, and vomiting of pregnancy 
constitute the bulk of them. 

The golden rule is never to empty a uterus without first having a 
second professional opinion as to its necessity ; if this opinion be 
adverse, do not do it ; if it be favourable it is well to get it in writing, 
and it is well also to get the written or attested consent of the woman 
and her husband, and then proceed to do it with all the skill and care 
possible. The death of the foetus is at any time the most certain 
means of causing the womb to empty itself, but after the sixth month 
the operation is performed usually with a view to preserving this life, 
and steps must be taken accordingly. 

The grounds upon which many eminent authorities have objected 
to this practice are (1) tliat there arc few cases in which parturition, if 
left to itself, might not take place at the full period ; (2) the toleration 
of the practice would lead to great criminal abuse ; (3) it is attended 
with danger to the motlier and child. It is undoubtedly true that 
parturition will sometimes take place safely at the full time, even when 
the deformity of the i)e]vis is apparently so great as to lead many 
accouclieurs to suppose natural (lelivery to bo impossibh^. Lilburn 
reported the case of a woman wlio laboured under gi’eat delbrmity of 
the pelvis, but who was tw ice delivered in safetj^, and the child survived 
{Med. Gaz., vol. 19, p. 933). It is therefore not improbable that many 
cases of the kind are prematurely treated, wdiich, if left to themselves, 
would do w’ell witliout interferejice. Hence a cautious selection should 
be made, because the operation is necessarily attended wdth some risk; 
and it does not insure safety to a woman and child. All that we can 
say is, that according to general professional experience, it places her 
in a better jmsition Uian she w^ould be in if the case w’ere left to itself; 
but tlie practitioner should feel assured that natural delivery cannot 
take jilace without greater i^sk to the life of the w^oman than the 
operation would itself create. The non-observance of these rules is 
necessarily attended with some responsibility to a practitioner. In 
the event of the death of the woman or child, he exposes himself to a 
prosecution for a criminal ollence. If the child were born alive, and 
died merely as a result of its immaturity, this might give rise to a 
charge of manslaughter. Several |1i-actitioners have been tried upon 
charges of criminal abortion — whether justly or unjustly it is not 
necessary to consider ; but th#y had obviously neglected to adoj^t those 
simple measures of prudeiice the observance of which w'ould have 
been at once an answer to a criminal charge. Because one obstetric 
practitionei* of large experience may have ft’equently and successfully 
induced premature labour, without observing these rules, and without 
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any imputation on his character, this cannot shield another who may 
be less fortunately situated. 

A case occiuTod in which a woman died from loss of blood, which took place 
during? an attempt to induce premature labour. A small aperture was discovered 
after death in the left common iliac artery, and luore than a pound of blood had 
been lost. This, however, was ascribed to a thinning of the coats of the artery, 
and not to a puncture of the vessel during the operation [Lancet , July 22nd, 1848, 
p. 107). 

CETMINAL ABORTION. 


Abortionists (their existence as a class is unfortunately onlj" too 
evident from tlie cases that arise from time to time) are of varying 
degrees of skill, from the black sheep of the medical profession (who 
may perform the deed secundum arteni), through the midwife (who has 
some superficial acquaintance with the anatomy of the parts), down to 
the totally ignorant layman (who is interested in a particular case, but 
makes no practice of the art). 

To detect the action of the first class, and even the sober attempts 
of midwives, is usually quite impossible l)y sti'ictly medical evidence ; 
it can oriW be done by inquiiy into motives, and fees, and surrounding 
circumstances, inquiries more in the province of the detective than 
the medical jurist. AVe must, liowever, consider in detail the means 
that are commonly employed with a view to estimating liow we may 
detect them in certain cases. 

The means employed are either — 


A. Violence, wliich may be 


13. Drugs. 


I (a) general 


f intentional 
^ accidental 
I skilled 
I unskilled 


or a com- 
bimiton of 
the two — 
Violence and 
Drugs. 


.1. Violence — (a) General. 

(i.) IntentionaL — Among the mechanical causes may be mentioned, 
severe exercise ; and tlie violent agitation of the body, as by riding or 
driving over a rough pavement, in ^vhich case no marks of violence 
would be apparent. Any pliysical shock sustained by the body may 
operate indirectly on the uterus. Blows or violent pressure on the 
abdomen are sometimes resorted to, but in these cases the marks of 
violence will be commonly perceptible. • 

Tidy {Le(f, Med., pp. 164 and 165) mentions also copious bleedings 
(in the 17th century), over-tight-lacing; as having been resorted to. 
He remarks that sucli means usually fail in their purpose, and not 
only so, but leave their traces in view for all to see, and (jiiotes the two 
follftwing cases in illustration : — 

In the Assize Court of tlio Loiro-Tnforieure, it was proved that a peasant, who 
had seduced his servant, and wished to vnike her abort, nionntfid on a strong horse 
and put the girl on the samo horse, then galloped wildly hith(?r and thither, 
throwing her down on the gVouiid whilst in full gallop, and this ropoatedly. Having 
tiled this twice without success, ho conceived the horriblo idea of applying to her 
stomach broad just taken from a very hot ovoi^. This jnejins, like the former, 
failed, the poor victim ultimately giving birth to a living and well-f(U*med child^at 
term (Brillaud-Laujardiere, ‘^I)e rAvortemont Provoque,” Paris, 18G2, p. 27l>) 
(pp. 156, 165). 

A case quoted by Dr. Guibaut of a young Munich lady, living in California. 
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Becoming pregnant, sho wished to go to Munich to ho delivered. In crossing the 
Isthmus of Panama a lailway collisitm occurred. In consequence of this, labour 
pains set in. In spite of tins sho embarked for Portsmoutli. She had a liorriblo 
passage, with further accidents. Notwithstanding those tlio pains subsided each 
time. On reaching Paris, she fell from the top to the bottom of the hot(‘l stairs ! 
Again sho was seized with ])ains like those of labour. >Sho was then eight months 
})regnant. Next day slio departed for Munich, and was not confined till some 
daj-s after her mTiv.al in that city. 

"(See a similar case from Dr. AVagnor, of Berlin, mentioned in Guy and Ferrier, 

p. 08). 

(ii.) uivvidental . — This can only be separated from intentional by 
general evidence. Playing violent games in an advanced state might 
produce abortion. 

vl. Violence— (/O Local. 

(a) Sldlled — leariiifj no ttacea of rioltoice . — Modern life lias brought 
with it an amount of nervous and pliysical degeneracy of such a nature 
that an increasing iiumher of women are unable to carry children to full 
term. Medical science has consequently been busy in perfecting the 
means of safely emptying a uterus wdicii the life of the motluir or the 
infant demands it. The use of Ilegar’s dilators, Barnes' hags, Cliam- 
ponniere’s dilators, metal sounds, etc., etc., combined with the very 
strictest attontioii to even the minutest details of asepticism, have 
rendered the operation almost free from risk, and assuredly free from 
any traces that a medical jurist could detect as by tliemselves evidence 
of malpraxis. The only danger in the criminal use of such means lies 
in liaste. 

Wlnm the membranes are penetrated and tlie waters are dis- 
charged, uterine action is invariably induced, hut tlie time which 
elapses from the performance of the operation to the commencement 
of luhour is subject to great variation, llamshotluim stutes that lie 
has known the uterus luigiii to act in ten hours after tluj rujiture, hut in 
another case a week elapsed before its action commenced. As a 
geneial rule, uterine aetiou is fully established in iifty or sixty lioui’S. 
It must not he supposed, however, tliat wliere a criminal intention 
exists Si) h)ng a period is reipiired for removing the Ciinlents of the 
utei'us. In a criminal attempt by a medical practitioner, in which the 
woman would be a consenting party to tlie act, tlie removal of the 
embryo or fietus nuii' be, and is generally, etfected in a much shorter 
period of time. At any rate, the time for tlie completion of abortion 
could not be measuitjd by casjgs in which tlie uterus lias been left to 
undergo spontaneous contraction after the membranes had been 
punctured and the waters had escaped. There would, however, be 
great danger to a woman in the necessary manipulations requv'ed. 
The reader will find reports, by 'J’ardieu, of numerous cases of abortion 
as a result of nKolianical means applied to the uterus, in tlie “ Ann. 
d'llyg.,” 1855, 1, 40t> ; and some g8od practical remarks by the same 
writer on tlie mode in wdiicli these inquiries slioTild he conducted, in the 

Ann. dTIyg.,'' 185G, 1, 141. • On the meeliaiiical means for in ocuring 
abortion and the results, sec a paper by Lex (Horn’s Vicrtcljahrsschr., 
18GG, 1, 253). 

Cases ill wdiicli medical men have thus*lent tlieir aid are unfor- 
tunately only too common. •In the Lancet, vol. 2, 1901, will he found 
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an account of one such occurring in Sydney. What brought the 
matter to light was the cleatli of the woman. The medical evidence 
slmwed that death was due to haemorrhage, but there was nothing to 
show how delivery was brought about. 

The Recorder’s remarks at the Central Criminal Court, June 20th, 
1904, arc well worth attention. In charging the grand jury the 
Recorder referred to the case against Dr. Hicks, charged with the 
illegal use of instruments. ‘‘ Tlje circumstances of this last case,” 
said the Recorder, disclose a condition of morality wliicl), I trust, 
has not spread very far or veiy wide. If it does there must ensue a 
decadence of our i*ace, whicli must have most serious consequences. 
Had the woman in this case died the doctor would have been cliarged 
with murder. Of late there has been a tendency in such an event to 
minimise this offence to manslaughter, but by what process ol’ reasoning 
this course is arrived at I liave not been able to understand.” 

Midwives from tlieir calling acquire considerable skill in procuring 
aboi*tion, and it is to be feared that they lend tliemselves in some 
instances only too readily to the practice. The following case occurred 
at the Liverpool Spr. Ass., April, 1904: — 

Betsy ILnikm, 35 (on bail), ^Fas indicted for an offejico at Little Ilulton. Tho 
prisoner practised as a midwife, and it was alleged that, as a result of the oll’enco 
slio committed, a widow named 11 mat was rendered dangerously ilL Mr. llultou 
prosecuted, and Mr. Gibbons defended the prisoner. It appeared that wliat tho 
])iisoncr did was done at tho repeated request of Hurst. 8he had \ isitod Ilankiu 
tliree times for a given purpose, and admitted she had said if she could not get right 
slie felt “as if she could do something to herself.” Mrs. Hurst had just been left a 
widow, and laid six children to supiuat. For the defoiico it was urge(J that, in view 
of Mrs. Hurst's distress of mind, tlic prisoncu’ had led tho woman to believe she had 
ptnd’ormedan oiieration when she liad not, and that tln^ illness in cjuoslion came on 
naturally, tho same kiinl of ailment having occurred to her twice Indore. Moreover, 
it was iirp'd, the piisonor could not bo convicted on tho uncoiToborated t(=!stiiuoiiy 
of tho chief witness. Tho jury found the prisoner guilty. A polii ‘0 siijau-iiitendeut 
was called, who stated, as to the prisoner’s ro])utation, that she was “as well 
known as the parish clock for this sort of thing.” Tlio judge sentenced the prisoner 
— apparently to her great sniqu'iso— to three ja^ars’ j)onal seiTitude. 

Punishment seems to liav(j but little deterrent effect, ns the following 
shows {It. V. Baudach, C. C. C., March, 1904) : — 

From tho evidence given it appears that tlie prisoner attended tlio deceased in 
August and Deevnuber last, and on each occasion performed an ilh^gal ojxjvation. 
After the last operation blood poisoning set in, and tlio p!|tient died. On b(ung 
fliiestioned by the ])olicc, tho prisoner left her house, and iiltimalrdy went to 
Gevinauy. After tho inquest was completed she returned, and was ari f^ted. Tho 
jury having found tho ])risoner guilty, it was#announce(! tliat she liad already 
luylorgono a sentence of five years’ iiiqirisonment for a similar ollence, and was 
tried again only last year upon a corres})onding charge. Ou that occasion she was 
acquitted, but was severely censured for her conduct by Mr. Justice Taiwrance. On 
the pitjsout occasion Mr. Justice Grantham, on receiving the v(.‘rdict of tlio jury, 
remarked upon the gravity of the offence, and sentenced lier to seven yerirs’ penal 
servitude. 

As elsewhere remarkexi, it is tho certainty of detection and not the 
severity of the sentence when detected tlu¥t really acts as a deterrent. 

With regard to the exact way in which skilled instrumental inter- 
ference brings about abortion, it is worth while to say a few words, as 
some doubt was once (at thS Leeds Assizes, in 1897) expressed on the 
point ; in li. v. Bower a sound was said t# have been passed by the 
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prisoner, and the ovum was said to have been expelled entire, Le. still 
enclosed in its membranes, with placenta attached. The defence said that 
abortion could not have been procured bj^ simply passing a sound without 
rupturing the membranes. Tliis defence rested upon a statement to 
the required effect appearing in a work on Medical Jurisprudence. 

It must be distinctly understood once for all, and laid down 
emphatically, that such a defence is absolutely without basis in medical 
fact, the position maj' be succinctly stated in a few paragraphs. 

It is possible that a bougie, catheter, or similar instrument, may be 
j^assed into a pregnant uterus without abortion following, but such an 
event would be unusual : tliis might happen in the very early days 
because the instrument had not disturbed the ovum in any wa 3 \ It 
miglit happen in the later stages because the womb was particularly 
healthy, and soon repaired the injury done. Abortion does, as a rule, 
occur, because, either the membranes happen to be ruptured, leading 
to death of the foetus ; or a portion of the placenta is separated, and 
the uterus is too weak or irritable to repair such damage ; or, lastly, it 
may happen simply because an irritable uterus resents even the simple 
introduction of anything through its cervix. These statements are based 
on the universal consensus of opinion of all reputable obstetricians, 
and they are directly at variance with the above defence. 

It may be admitted that if the membranes are ruptured abortion is 
practically certain, but this does not invalidate the positive fact that 
rupture is not indispensable for abortion to occur. 

(h) VnHkilled — learhu) traces . — It is usually assumed that it is 
impossible for a woman to induce abortion by instrumental means 
upon herself. Evidence is given below that such is not necjcssarily 
the case, but for all that it is the rule that at least a Kccond person 
is concerned. *\Vlien such second person is a medical man, the very 
fact of injuries being found argues want of skill, or secrecy and 
liaste, and suggests an evil intent, though such must not be taken for 
granted, for when tlie operation is legitimately ujulertaken slight 
lacerations may occur, and if the woman gets impatient, as tlicy often 
do, even a skilled person is liable to get Hurried, and puncture the 
c(u-vix, A'agi?ja, or uterus in Jiis anxiety. Siicli traces of violence must 
not therefore be taken to prove criminality till all the circumstances 
have been investigated, liowover much they may suggest it. 

Still, even a nM:Hli<*al man does sometimes produce injuries which 
cannot be accounted for on any innocent liypotbesis. 

In It, v. (SfadtmnhJvr (Livorfoul AViiitov Ass., 185S) a German doctor was 
charged with inurdt?r. A healthy young woman, a>t. 22, consulted tho prisoner 
in refovciicc to her pregnant state, lie employed instruments for tho purpose of 
procuring abortion. She died within forty -eight hours, and on inspection^ severe 
internal in j lines were found, which quite accounted for her death. 

An important case of this kijidwas the subject of a criminal trial in 
Scotland in 1838 (case oi Reid, Med. Gaz., 1858, 2, p. 605). 

The uterus near its mouth pr<^ented two openings in its substance, described as 
punctured wounds by the unjiiical witnesses for the ])rosocutifm who made the 
examination, aiul as tlio optmiiigs of torn blood-vessels by others who were called 
for the defence. There was .also u rupture of owe ovary. Tlie iivisoner was con- 
victed ; but the medical man who was sujijiosed to have been the principal agent in 
the crime committed suicide. • 
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The case is chiefly important in showing that any apparent mechanical 
injury to the womb should be minutely examined at the time of inspection, 
so tliat no doubt of the cause may afterwards be entertained. 

If the second person bo not a medi(*al man, but some ignorant 
quack, the evidence of criminal violence is usually much stronger, for 
the nature of the wounds generally shows a total hick of knowledge of the 
proper methods, and forbids even the supposition of justifiable attempts 
at relief. 

The professional abortionists of India, tlae native dhaeeSy who are 
women of the lowest castes, generally adopt the following method 
of procuring abortion. They insert into the uterus a twig of a tree 
about six or eight inches long, smeared with assafoetida. The mem- 
branes are ruptured, abortion takes place, and if the woman dies from 
peritonitis, the walls of the uterus will usually be found perforated. 
It is a common practice in these cases to refer death to snake-bite, in 
order to prevent insj)ectioii of the body, which generally reveals the 
means b}" which the abortion was procured. 

A case was tried some years since, in which the evidence showed 
that the prisoner had attempted to ])roduce abortion in the deceased by 
thrusting wooden skewers into tlie substance of the uterus. Inilammatioii 
and gangrene took place, and the woman died. The prisoner was 
convicted, and executed for murder. (For a similar case by 
MTMierson, sec Med. Gaz., vol. 36, p. 102; see also another case in 
the same journal, vol. 45, p. 693.) 

OnNovciuber, 20th, 1004, Ernostiuo Katz, a midwife, was tried (/?. v. /w/^z)attlif> 
(.^oiitml Criminal Court, bcjforo Mr. Justice Darling, on a charge of having inunleroda 
young woman naiiiod Kate Kennedy. The prisoiuir, a German, resided in White- 
chapel, and it was allogcjd that on J uue 30th she performed an illegal operation 
ui)on the deceased by moans of “ an instrument.” The case for tlio prosecution 
was that th(i ilocoaaed woman’s death was occasioiied by the operation which the 
prisoner was alleged to have performed upon hor. 

Mucli legal interest was attached to the manner in which tlic deposi- 
tions had been taken, and a long argument ensued, but the main question 
for the jury was as to whether the prisoner was guilty of murder or of 
manslaughter, the facts of the case being perfectly simple. Mr. Arthur 
Hutton, for the defence, denied that the prisoner had performed an illegal 
operation, and he urged that what she did was for a perfectly lawful object. 
If, however, the jury did not take that view, he argueej that they ought to 
find only a verdict of manslaughter. Mr. Justice Darling directed the jury 
upon the law applicable to the case, and a verdict “Manslaughter’^ 
was returned. It then appeared that when the prisoner was arrested a 
number of documents were found upon her wliicli showed that in 1897, 
at Berlin, she was charged with an offence of this very same nature, 
and fluiT. she absconded from her bail to this country. Mr. Justice 
Darling is reported as saying that the jury had found the prisoner not 
guilty of murder but guilty of maiislmighter, Jiaving been informed that 
that verdict was hardly possible if they were of opinion that she, in 
doing what they found that she had done,ftdid not know that she was 
performing an act which was likely to ha\;je fatal results. In their 
opinion, apparently, the prisoner was an extraordinarily ignorant person 
in the 2 >ractice of the business which she carried on. The judge plainly 
intimated that he did not share the oihnion^of the jury, and we entirely 
M.J. VOL. II. 11 
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endorse his view. It would seem impossible that the prisoner did not 
know that she was performing an illegal, and possibly a dangerous, act. 
If a person knowingly inflicts an injury upon another a felonious act 
has been committed, and the assailant is liable for any result which 
may occur; if death ensues he or she can be tried for murder. 
In 1896 the editor had a case in the London Hospital in which the 
bladder had been perforated by an abortionist. The criminal was never 
detected. Cases of this kind might be multiplied ad nauseam. 

The following, knowm as the West Houghton case {11. v. Buckley)^ 
occurred in 1894, and presents some unusual features : — 

It was tried before Mr. Justice Wills and a special jury, at Liverpool 
Assizes, November, 1894. The prisoner, Joseph Buckley (38), of Diccon-* 
son Lane, West Houghton, was charged with the wilful murder of his wife, 
Sarah Bucklej^ aged about 42. Dr. Doman’s account of the evidence is 
as follows : — 

I was called to tho lioiiso of a Mrs. Latham, wlioro I found the deceased lying 
upon the sofa in tho kitchen. T understood from those present that she had run 
from her own house to that of Mrs. Latham (a distance of two hundred yards or so) 
in her night attire to escape a renewal of her husband’s violence. After consulta- 
tion with iJr. Cooke, 1 made an examination of tho decreased. She was dressed in 
her night clothes. I found tliero was slight hmmorrliage from the vulva; the 
inside of vagina had blood tri(!kling down, and contaiii(?d a few dark-coloured clots : 
the patient complaincMl of great })uin in the abdomen, and was siiflering from shock 
to the systejn. 1 made n^peated examinations to ascertain if she wene in labour; 
there were, bowfiver, no signs of coinmoiicing labour, and the membranes wore 
intact : the mouth of the womb was ])atiilous. A midwife in attendance infoimed 
mo that the patient “ was expecting confinonient in a week.” Dr. Cooko recom- 
mended the removal of the patient to tho workhouse hospital, which is six miles 
away. Wo both considered the patient was in a lit state for careful removal 
Afterward, and in the presence of prisoner, 1 said to docjeasod, “ Your husband is 
here; tell mo, what has he done to you?” She replied, “He threw me on the 
bod, and put his hand in me, many a time.” Prisoner replied, “ It’s all lies.” 
The patient was dressed, and carefully transferred to a trap, and roifiov(;d to her 
brother’s house. During tho remaimlor of that <lay I saw the deceased five times. 
The hiemorrhfige had ceased, but ]iatiGiit was very weak, sull’ering from shock and 
collapse ; there was no sign of labour. I saw her again twice on the Hist of 
October, and again at 2.30 when she had slightly rallied, but later on she 

had sunk again, and ut about 7 p.in. 1 called in Dr. Tyndall, of West Houghton, 
in consultation, when the collapse was greater than before. We both made 
examination, and this was tho first time at which suspiidou of a nipturo through 
tho upper part of j)osterior wall of vagina was entertained; but wo could not, 
owing to tho tenderness of the ]>arts and the weak condition of patient, make a 
more thorough oxaniwuition. At H) p.m. 1 found her (with Dr. Tyndall in con- 
sultation) to be in a dying condition. I sent for Mr. (loorge (Caldwell, J.P., aiid 
in tho meantime udininistered hypodermic injections of other and brandy, as a 
result of which the j)atie]»t partihlly revived, and the magistrate and myself put 
qiKistions to her, the answers to wliich 1 wrote down on ])a2)er, and the following is 
a copy : Has kicked her on the j)rivates, knocked her on bed, made her get up, 

and kicked Inn* ; put his hand inside her three or four times, struck her fac(j, says 
ho was drunk. Had been drinking long; said ho would knock her head off. 
IJjul often ill-treated her before. He condemned her of another man. lie said he 
could do it as well as any man or woman, but for folk talking.” To the question, 
“Did ho want to bring on confinement?” she answered “Yes.” “In fear of 
death she adhered to truth of statement. All she has siiid is quite tmo. lie 
actually put his hand in her body^ five or six times.” 

As the patient was actually dying, myself and Dr. Tyndall made efforts, in the 
interests of tho unhorn child," to deliver, hut the patient shortly died, and we 
desisted. 

Autopsy showed the following aiijwarances : — ' 

Externally . — The body was iv.ther thin, but fairly well nourished. There were 
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no external marks of violence about the genital organs, but the right upper eyelid 
was blackened hy ecchymosis. 

Tntentalhj, — The outer surface of the uterus showed very distinct signs of acute 
inflammation. The intestines fonned an arch over the uterus, and thus were sup- 
ported. The uterus was opened by a longitudinal incision and contained a female 
foetus of complete gestation, the placenta was situated on the anterior uterine wall. 
The head of foetus was the pi*osenting part. The inteiior of uterus showetl the 
same signs of inflammation of its surface as did the outer surface. The os uton was 
slightly dilated and its margins prosonted a sloughy and uneven condition. The 
upper part of the posterior vaginal wall at its junction with the cervix uteri was 
ruptured, the aperture being sutiicieiitly large to admit a man’s hand or fist, and 
communicating directly with the general abdominal cavity. The rupture, in oiir 
opinion, was caustul by the insertion of a foreign body with appreciable force. The 
peritoneal cavity contained a quantity of serous fluid, there was evidence of inflam- 
mation of the bowels situated in the lower part of abdominal cavity. The other 
organs of the body were hf^althy. 

In our oijinion the causo of death was meti itis and slight peiitonitis (caused by 
the rupture described) with hmmonhago and shock to the system. 

For the defencts counsel argued that death was accelerated by the journey in 
the trap, and that dolivoiy ought to have been effected at once, but this was swept 
aside by the judge, though a medical man was found to support it. 

A somewhat similar case is recorded by Tardieu, “ L’Avortement,’* 
p. 157. 

The following case sliows well the extreme injury that may he 
inflicted in attempts to procure abortion, tlic defence, though successful, 
would probably not again be so : — 

IL v. Wesimtrth, Liverpool Assizes, March, 1890. The facts ascertained 
at the trial w^ere those : I’he ju’isoner’s wdfo had boon married to him 
for eight years, had borne iliroo children, and was sworn to have said that 
“she would rather kill liersolf than have another,” but there w^as no ovidcnco 
to prove that she believed herself to be pregnant at the time of her death, 
though there w^as evidence .suggesting that she thought so iu October, 189a. On 
the night of the 12th December, 189a, the prisoner stated that he arrived homo 
about inblnight and found bis wife lying on the sofa in the parlour, as ho tliought, 
drunk, and blooding from the vagiusi ; ho immediately fetehc*d a doctor, and wu’th 
his assistance carried her ui)stairs to tho bedroom, where she died nt'xt nioniiiig. 
The post-mortem examination of tho body w'as iiiadti by I)i\s. Gordon, Paul, and 
Barnes, in the jirestmce of Dr. Mulliner, on December Mth, 189a, when the follow- 
ing pathological appearances wore noted : — (1) Between forty and fifty small bruises 
on the logs and anas, which Dr. Paul sw'oro were so situated — other accounts say 
on front and inner side of tho thighs, and a largo one on tho hip — that they could 
not have been j>roduced b}' falls, nor by tho victim herself ; (2) fonr wounds in the 
vagina : of these one wa.s about hnlf-an-incli deep, just iiisido tho vaginal oriiieo, 
near tho urethra, a second of about tho same depth was an iiildi higher up, also on 
the front wall of tho vagina, a third at the loftdiand top coiiier of the vagina, 
penetrating the loft broad Jigamont, cau.sing mu(;l^ oxtj’avasjMion of blood, but not 
penotrating tho peritoneum ; a fourth, much larger than tlio otliers in calibre, passed 
out of the vagina between the uterus and hladcler into the jieiitoneal cavity, it then 
]>onetrated the tissues in front of tho spine, ran alongside the aorta, entered tho 
peritoneal again near the loft kidney, twice perforated tho mesentery of the tfq) of 
the jejunum, and ]»a.sscd through the loft kidney ; a second plunge, ap])arently 
through the larger hole in the vagina, had sent theinsti ument up to the pyloric end 
of the stomach, which was bruised but n^t perforated. The deceased was found 
not to be pregnant, and the uterus was quite healthy. (This account is taken from 
the Lancet, vol. 1, 1896, p. 8G()* which, in turn, was taken down from Dr. Paul’s 
words verlxithn,) Mr. F. T. Paul, with Dr. Gord(*i and Mr. Barnes, held that the 
hniises could only have been caused by some heavy ijistrumont, such as tho round 
head of a poker, as, though most of them were small, they peiiotrated deeply into* 
the nmscles ; they also held tha^ it was physic^ally impossible for such intomal 
injuries as those described to have been self-inflicted. Mr. Whitehead, of 
Manchester, Dr. Bennett, and Mr. Mulliner on tho other hand held that tho bruises 
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might have been wiiised by the ellorts of Dr. Gordon and tlie prisoner in caiTjdng 
the deceased upstairs, and that the intornal injuries might have been self-inflicted 
from behind whilst the victim was lying on the sofa. A small brass poker with 
blood on the handle was found in the room, and was alleged to bo the wfiapon with 
which the above wounds were inflicted. On being asked his reasons for saying that 
the inteiiial wounds could not have boon self-inflicted, Mr. Paul is reported as say- 
ing, “They wore so extensive that I cannot believe that any human being could 
inflict such wounds on herself,” and “The instrument must have been introduced 
from l)ebind,” and further, “The wounds are such as wo have no previous oxperi- 
euco nor knowledge of,” “ Tliero are limits to human power, and I think this is 
beyond liuinan power.^’ lie admitted that, “ Su))posing the woman bad been using 
the poker from behind and slipped, sufficient force might have been occasioned to 
cause the wounds,” 

In face of a verdict of acquittal, which the jury pronounced after 
very short consultation, criticism is powerless, but we may hope that 
such injuries may long remain unique. 

Local Injections. — A case occurred in France in which it 
was proved that abortion had been caused by the injection of some 
corrosive and irritating substance into the vagina. The genital 
organs, as well as the abdominal viscera, were found in a Iiigh state 
of inflammation (Med. Gaz., voL 87, p. 171). This is an unusual 
mode of perpetrating the crime, but it is one which can hardly 
escape detection. An analysis of the tissues might bo required, 
in order to determine the nature of the substance used. It appears 
from a trial which took place (York Sum. Ass., 1853), that this mode 
of attempting to procure criminal abortion has been the subject of 
a prosecution in this country. It was established by the evidence 
that some liquid was injected into the vagina by a syringe, but there 
was no proof of the nature of tliis liquid ; and as it was not shown to 
be of a noxious nature, the judge who tried tlie cause directed an 
acquittal (Lancet, 1853, 2, p. 89). Tlie mere mecfianical eftect, how- 
ever, of an innocent liquid frequently applied may be more eflectual in 
})roducing abortion or premature labour than the use of any irritating 
liquids. In medical practice, tepid water lias been employed as an 
injection for the purpose of inducing j>renmture labour. lia/arewitch 
lias published twelve cases in whicli the injection of water at 95*^ F. 
caused the uterus to contract and expel its contents (“ Trans, of the 
Obst. Soc.,^’ vol. 9, p. IGl). The earliest period at wliich Lazarewitch 
employed water was in the thirtieth week of pregnancj". In most of 
the cases the woniien had reached the thirty-sixth week of jiregnaucy. 
This is much later than the usual period at which abortion is 
commonly attemptftd for criviinal purposes, namely", about the twenty- 
eighth week. At the saine time it proves that an innocent injection 
ma.v be used to produce abortion. The words of the statute, however, 
other means whatsoever,” appear sufHciently comprehensive to 
include the use of a non-noxious liquid, and according to a judicial 
opinion given in the case of Wallis (It. v. Wallis), it is not material 
to prove that the liquid employed^s se of a ‘‘noxious” nature. 

In the case of Collins (IL v. Collins, reported in full, B. M. «/., 2, 
1898, p. 59) there was soifie evidence to suggest that he had used 
injections of corrosive suWimate to etfect his purpose. This substance 
might be chosen in false reliance uiioii its undoubted antiseptic powers. 

Self- Induced Instrumental Abortion. — The following case serves to em- 
phasise the possibility of self-iilfluced instrumental abortion, and the care necessary 



ABORTION— CllIMINAL—INSTRUMENTAL. 


165 


in dealing with such coses in imvato to protect oneself against, at least, tho 
suspicion of malpractice. 

“ A nian-ied woman with several children sent for mo to visit her, and gave tho 
following history : 8he knew herself pregnant, having gone several days over her 
time ; since then (several weeks) slie liad been losing blood constantly. On examin- 
ing her the cervix was found soft and patulous, with blood escaping from it, and the 
uterus iiTOgulaiiy contracted, apparently about the size of the pregnant uterus at 
four months. She had no fever, pain, nor tenderness. 

“ On further questioning her, she at first admitted taking ‘ herbs * ; then that she 
had ' scraped out the womb with a haiiqnn,’ showing mo the pin, which was an 
ordinary woman’s hniiqnn, tho looped end of which she had used as a ‘ curette,’ 
the operation being l endcrod easier b^’' her suffering from slight ])i olapse, and press- 
ing on tho fundus through the abdominal wall. 8ho informed me that she had 
done tho same thing twelve months ago, with the result that in tlie course of time 
she was delivered of wliat seems to have been a lloshy mole. She informed mo 
that she had told no one but myself of tho cause ; and, with tho possibility of com- 
plications in view, I decided to send her to hospital. Through the courtesy of the 
house-surgeon I am able to state that after a course of ecbolic medicane she was 
delivered of a fintus of about five months* gestation, which appeared to have boon 
some time dead, and the patient progressed satisfactorily. I am induced to chronicle 
the above case on tho following giouiids : — 

“1. It lias been frequentty stated that self-induced instrumental abortion is 
impossible. 

“2. A practitioner would bo placed in an awkward position if, when called to 
treat such a case, peritonitis and a fatal emling should supervene, ho probably not 
knowing tho actual cause. 

“3. If a post-mortem were made and a wound found, what would bo the 
inference-'” (Ji. .17. 2, 1809, p. 187.) 

Ill the Lancet, 2, 1900, p. 978, the following note occurs : — 

An inquest was held in Bath on S(q>tcml)cr 20th upon a luarrieil woman aged 
thirty-six years. It was proved that deceased had taken di’ugs and used an instru- 
ment upon herself for the purpose of procuring a miscarriage. Medical evidence 
showed that the drugs were harmless, but that the deceased Inul used an instru- 
ment. Tho coroner said tho woman had paid tho jienalty of her own foolish act and 
evidently nobody else was implicated. The jury returned a verdict of “ Death from 
septic poisoning.’’ 

Witliin tho editor’s personal knowledge a girl confessed that she 
bad pushed the handle of a small paint brush up the womb till she 
felt something give way ” ; abortion had resulted. 

A curious case was tried some years ago in wdiicli a vaginal 
speculum figured prominently ; it need not be remarked that no 
medical man who wished to induce abortion would ever make use of 
such an instrument ; though it is conceivable tbat in an unhealthy 
uterus such vaginal manipulation might possibly cause the event, it 
would be to tlie last degree improbable, tliat a Ifealthy uterus would 
empty itself upon such provocation. But for all that, wlien tliis 
instrument 1ms been imjjroperly or unnecessaril 3 " used on a pregnant 
womjn, a charge of attempted abortion b}’^ instruments may be easily 
raised against a medical practitioner. 

Tho trial above referred to took place at Exeter Lent Assizes, ISo^t (/t. v. 
Griffin and Venn). In it it was chargSl that one of tho accused, a surgeon 
named Yenn, had feloniously used an instmment with the intent to procure tho 
miscan-iago of tho prosecutrix. According to the evidence, Venn had on sevoial 
occasions jiassod a round polished instrument into tho body of tho woman, once in 
a coppice and at another time in a field. The defence was, that the surgf3on had 
merely used a speculum to ascei-tain whedher she was pregnant, in order to know 
how to ])roscnbe for her; and*that it was absurd to suppose that he had ever 
intended to procure abortion, for this had not ftilowod, and it might have been 
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easily prodaced by him at tiny period of pregnancy if he had wished it. The 
prisoners wore acquitted. Admitting the statements of the prosecutrix and prisoner 
to be correct, it may bo remarked that it is a well-known fact that a speculum is 
not required for determining the question of pregnancy at all. This case conveys 
a serious caution to memboi*s of the medical profession. 


B. Production of Abortion by Drugs. 

The following generalisation which is strictly warranted by facts, 
conveys a warning to would-be abortionists, whether professional and 
habitual, or lay and occasional — there is no duug and no combina- 
tion OF DRUGS WHICH WILL, WHEN TAKEN BY THE MOUTH, CAUSE A 
HEALTHY UTERUS TO EMPTY ITSELF, UNLESS IT BE GIVEN IN DOSES 
SUFFICIENTLY LARGE TO SERIOUSLY ENDANGER, BY POISONING, THE LIFE 
OF THE WOMAN WHO TAKES IT OR THEM. 

Notwithstanding this very serious statement abortionists still 
exist, and we must consider what drugs they use. For the actions of 
the drugs mentioned, and for much other information, the editor has 
largely to thank the Lancet ^ vol. 2, 1898, and vol. 1, 1899, wherein the 
reader will find a series of articles on ‘‘ Quacks and Abortion,** giving 
much valuable information as to the vioclns operandi of these creatures. 

** The action of emmeiiagogues and ecbolics is a difficult question 
to decide, and one upon which very little experimental work has so far 
been done. The conclusions as to the action of certain drugs rest 
almost entirely upon clinical evidence often of very doubtful value. 
Emmenagogues may he defined as remedies used to produce or 
increase tJie menstrual flow. Tliey may be divided into direct and 
^indirect; the former are supposed to act directly upon the uterus or 
tlie nervous system in close relation to it, while the latter act by 
promoting or restoring the health of the body as a whole. 

Indirect emmenagogues include, therefore, 

Tonics j such as iron and arsenic; 

Hamatinics, especially iron ; and 

PurgativeSy especially of the stronger kind such as colocynth, 
gamboge, magnesium and sodium sulphate, ami aloes, croton oil, 
elaterium, hiera picra (a mixture of aloes and canella bark), and pilacotia 
(a mixture of aloes and colocynth). 

Amongst direct emmenagogues the following drugs have from time 
to time been iiiclu^^ed : aloes, caiitharides, caulophyllin, borax, apiol, 
cimicifuga racemosa, potassium permanganate, manganese dioxide, 
myiTh, anemone pulsatilla, jjolygala senega, sanguinarin, pennyroyal 
or meiitha pulegium, senecio, yew leaves, grains of paradise, tansj", 
hellebore (white and black), squills, broom, male fern, laburnum, 
asarum arabicum. ^ 

'^Echolics may be defined as drugs increasing the expulsive power of 
the uterine muscle. Commonly included amongst this class are ergot, 
hydrastis canadensis, ruta, juniperus sabina, quinine, and sodii 
salicylus, although this is rather an emmeiiagague than an ecbolic.'* 

In addition to this list ♦from the Lancet a few metals must be 
included, lead especially, aftd also mercury. 

According to Dr. Stevenson’s experience, a mixture of the watery 
extract of aloes and ferric chloride in large* doses is a favourite aborti- 
facient among abortion-moiigers. Should this fail of its effect, ergot is 
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given at a later stage of pregnancy ; and if this also fails to secure the 
desired result, instrumental means are employed. 

The native Indian abortionists employ the following drugs : 
camphor, the juice of the jeata, the mulberry, and seajeenaroot, as well 
as pan root — a species of pepper. These act chiefly as irritants upon 
the system, although they are supposed to have a specific effect on the 
uterus as ecbolics. 

Vegetable Abortifacients (?). — The article in the Lancet then 
proceeds : 

‘‘We will now consider the respective action of these drugs in 
detail."' 

Aloes apparently acts by producing congestion of the large intestine 
and of the pelvic organs. It is said to have a direct effect upon the 
uterus, but there is no exact evidence of this. 

Cantharides has less effect upon the genito-urinary organs of women 
than upon those of men. It has no special effect upon the uterus, but 
has, however, caused abortion in large doses, although one drachm has 
been taken by a pregnant patient with no effect. It would produce 
abortion only in large doses and then only by its action as an irritant 
poison. We have not been able to find any experimental evidence as 
to its abortifacient powers. 

Gaulajjliyllin, from Oaulophyllum thalictroides, a resinoid powder 
obtained from the root. — This principle is said to have a direct 
influence upon the uterus or upon the motor nerves supplying the 
uterus. It has been used in America for the purpose of j)roducing 
abortion with apparent success. The dose of caulophylliii is given in 
Martindale’s Extra Pliarmacopoeia as from one to four grains, but the 
dose necessary to procure abortion is not definitely known. 

Borax, — This is used clinically for amenorrhoea, but no evidence 
exists of its ])ossessing a definite effect Tipon the uterus. 

Ajnol. — The neutral principle of petroselinum sativum or common 
parsley has a decided action as an emmenagogue. In doses of from 
three to five minims three or four times a day it is said to have no 
abortifacient effect whatever. Perhaps larger doses might produce 
such an effect. 

Cimidjuga racemosa. — This drug is said to act upon the uterus and 
to cause uterine contraction, but we liave been unable to find any 
experimental evidence in support of this. It has b^en used to promote 
contraction of the uterus and to hasten expulsion of the placenta. It 
might help to produce abortion. ^ » 

Potassiuvi 'permanganate and Manganese dioxide, — The clinical 
evidence as to the value of these salts as emmenagogues is conflicting. 
In ordinary doses they do not tend to 2)roduce abortion. Cases of 
abortion occurring after the administration of potassium permanganate 
are recorded, but it is doubtful whether this result was not due to the 
general condition of the patient apjft't from the drug. 

Myrrh. — This is said by Cullen to act directly upon the uterus, but 
Sydenham denies this. If it has any action it is feeble and probably 
indirect rather than direct. It acts as a stomachic tonic. We have 
not found any experimental evidence as to its abortifacient or 
emmenagogic powers. * 

Anemone pulsatilla. — There is clinicaJ evidence to show that this 
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drug is useful in amenorrhoea. It has an irritant effect upon the 
kidne.ys and digestive tract. 

Polygala senega , — This is used in the United States as an aborti- 
facient appareiitlj* with success. But the dose is uncertain and there 
is no definite evidence either clinical or experimental as to its action 
upon tlie uterus. 

Sanguinarin, — A resinoid powder obtained from the blood-root 
(sanguinaria canadensis). This is said to be an emmenagogue. 

Pennyroyal, Mentha pnlegium, — 'This is a popular emnnmagogue and 
abortifacient, but is, we believe, never used at the present day by 
medical men. It has neither emmenagogue nor ecbolic properties, and 
is not now employed for any purpose by medical practitioners. It 
is a warm stomachic, like the other mints, and its place in pharmacy 
is now supplied by peppermint water. 

An)^ notice of this substance here would have been quite unnecessary, 
but for the fact that in a trial for criminal abortion (J2. v. Wallis, 1871), 
strongly abortive properties were incorrectly assigned to it ; and it was 
described as a highly noxious substance. 

A solicitor was charged with administering* or causing to be administered, to a 
lady pregnant by him, eortain noxious drugs, namely, the intusion of ponnyroj'al 
and a qiuintit}' of “ Gritliths’s mixture,” wuth intent to procure abortion. The 
evidence showed that the i)risoncr had procured from a druggist the two substances 
mentioned, and had handed them to tho hnly. Sho suhscquontlj" had a iniscarriage, 
and the prisoner was present soon after the delivery, but the boily of tho child was 
not forthcoming. Tho lady liad reached tho sixth month of her pregnaiu'.y, and 
prior to tho miscarriage, theu'e was no urgent symptoms of vomiting, purging, or 
pain, such as irritant substances given for tho i)Uiq)OSO of exciting abortion com- 
monly j)roduco. Sho soon I’ocovorcd without any had symptom. There was 
nothing to show that mechanical violence had been used or drugs of a powerful 
kind taken by licr. Sho had been in the habit of taking horse-exercise up to 
almost the date of the miscarriage ; and it was alleged for tho deforjce that at this 
time she had met with an accident or had sustaine<l a shock whilo riding, which 
might account for tho premature confinement. It was proved tliat the ])risonor 
liad procured the leaves of pennyroyal, and also a bottle of a compound of iron and 
myrrh called Grillilhs’s mixture, assigning an untrue reason for juocuring them, 
and had lianded them to tho lady. Tho medical evidonco at tlie trial cliioflv turned 
upon tho question whether pennyroyal and GrilTiths’s mixturo were such substnnc(is 
as w’ould produce abortion. Some medical witnesstjs culled for the prosecution 
deposed that they would ; others said tliat they would not act on the uterus to expel 
tho contents. ^J'he prisoner was acquitted of the charge of administering tlio drugs. 
Tho remaikahlo part of this case is the conflict of medical oj)inion on the ]>roperties 
of such substances as ijienny royal and Grilliths’s mixture. With regaid to this 
mixture there is no instance recorded of its having had any effect on tho uterus of 
a pregnant woman as ai^ abortive; and there is nothing in it which could lead to 
such a result. Oriflitlis’s mixturo Sias been long used in medicine as a chalybeate 
tonic. It is a saccharine ferrous carbonate, having no action on the uterus as an 
ecbolic, altlioiigli often given to \voineii not pregnant as an eminenagoguo. A 
small dostj would do no injury, but a large dose might cause nausea and vouuting. 
In this case tho prosecufrix was called as a witness, and sho stated that Griffiths's 
mixture had been i)rocured for her tho prisoner at her request. She liad copied 
the formula from a medicinal l)0(»k. ShoJiad taken only two doses of it, but had 
taken none of tho ])ennyroyal which had been jirovidcd in tho state of leaves. 

The counsel for the prosecution stated that the iton and myrrh contained in 
Griilitlis’s mixturo were “clearly abortive in their cliaracter” ; and that the 
jiennjToyal infusion was “ sufficient to procure abortion.” Tho medical evidence 
adduced to su]>]iort this stateiuent broke down on cross-examination, and was 
directly contradicted by the evidences of Hicks, Tyl^r Smith, and Barnes. They all 
agreed that Griffiths’s mixture w as a good iron tonic, that it was not an abortive, 
and in tho small quantity takon^hy the jirosocutrix could have had no effect in 
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causing abortion in this case. They also stated that pennyroyal was not a noxious 
substance, although classed by sonio writers as an eminenagoguo, and j^robably 
used for the purpose by ignorant women, it had no ofFect in jn'oducing abortion. 
Some confusion appeaivs to have arisen in this case respecting the meaning of the 
tenn emmenagogue. It was evidently treated by some of the witnesses as 
synonjunous with ecbolic or abortive, whereas its signification is widely different. 

Senecio. — According to Fothergill and Murrell this drug is an 
emmenagogue but not an ecbolic, at any rate in ordinary doses. It 
lias a definite action in cases of amenorrhoea. 

Ergot. — As to the action of ergot there can be no doubt that it is 
a true ecbolic. The action upon the muscular tissue is mainl}^ due to 
tlie cornutine and sclerotic acid it contains. It produces iiowerful 
uterine contractions, and altliough it acts best when uterine action has 
started, yet given in a fair dose at the time when the menstrual periods 
should occur it would be likely to initiate uterine action and so in a 
case of pregnancy would act as an abortifacient. 

In powder, infusion, or tincture, it has been for some time used by 
medical practitioners to excite the action of tlie uterus and aid 
])arturition. It is also used for a similar purpose on animals in 
veteriiiaiy practice. A trial whicli took place at the Central Criminal 
Court ill July, 1871, shows tliat lierbalists are well acquainted with 
the properties of ergot as an abortive, and are ready to supply it in 
secrecy {]{. v, De Baddeley and ivife). The prisoiujrs in this case gave 
ergot of rye, knowing that it was intended to procure abortion. 

An advertisonioiit was inserted in a spiritualist journal inviting people to 
<^onsult at that house “Madame Do Baddeley, the colebratod clairvoyanto/* 
From what was alleged to bo transacted there, the j)olico W'ore induced to send 
a woman to consult the prisoners, and to coiieoct a story which might elicit their 
“ spiritual’* mode of procedure. After being ])ut into a state of so-calh'd “ clair- 
voyaiico,” the fenuile ]>risoTier advised the applicant what to do in the case of a 
young woman whom she had mentioned, anti gave her a quantity of tngot of rye 
to j)rocuro abortion. In all, (5?. was paid to the prisoners. The drug was at once 
banded over to the })olico. They were found guilty. 

Ergot of rye has been found to bring on contractions of the uterus 
at an advanced stage of gestation, or when efforts at parturition had 
already commenced. There is, however, some difference of opinion 
respecting its specific ecbolic properties. According to Leo it has no 
effect in the early stages of gestation, although given in huge doses 
{Med. Gaz.^ vol. 25, p. 10; see also Edin. Mcdjt and Surff. Jour. 
vol. 63, p. 27). Beatty states that whoii used in obstetric practice it 
is liable, by absorption into the system outlie moUfer, which may take 
place ’within two hours, to endanger the life of the child {Dub. Med. 
Jour., May, 1844, p. 202). This question was referred by the French 
Govqj’iiment to the Academy of Medicine in 1845, as there w^as reason 
to think that, under its employment in the practice of midwifery, 
children were frequently born dead (“Ann. dTIyg.,” 1846, 1, 204; 
see also Med. Gaz., vol. 46, p. 680).* In confirmation of Beatty’s state- 
ment, M‘Clintock and Hardy report that, out of thirty^ cases in which 
it was administered, twenty children w^ere horn dead (“ Practical 
Obsemitions,” p. 95). Ramsbotham considered that the drug might 
operate fatallj" on a child according to the circumstances under which 
it was administered ; but tRat, unless it excited the eximlsive action of 
the uterus, it had no effect on the Child’S system {op. cit., p. 319 ; 
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also cases in Edin. Med. and Surg. Jour., vol. 53, p. 142). According 
to Millet, in commenced or imminent abortion, ergot procures a safe 
and pronii)t termination ; and he never met with a case in which it 
injured the child (Med.-Chir. Eev., July, 1855, p. 41). This was 
also the result of the experience of Uvedale West, contained in a paper 
read before the Obstetrical Society (July, 1861). Between December, 
1855, and June, 1861, he had attended 734 labours, in 172 of wliich 
ergot was given. Including one case of twins, 173 children were born 
under the effects of ergot, of which number only five were still-born. 
These facts appear to show that ergot, as a rule, does not exert the 
noxious efiects on the child which have been attributed to it by some 
obstetric writers. 

On trials for criminal abortion, perpetrated or attempted, a medical 
\vitness must be prepared for a close examination on the ecbolic 
proiiorties of the ergot of rye on the uterus, as well as its general action 
as a poison on the woman and child. A case (ii. v. Calder^ Exeter 
Lent Ass., 1844) has been reported, with comments (Prov. Med. Jour.^ 
April 10th, 1844), in which it was alleged that savin, cantharides, and 
ergot had been respectively given by the prisoner, a medical man, for 
the purpose of procuring miscarriage. The prosecutrix, on whose 
evidence the case rested, was a woman of notoriously bad character, 
and the prisoner ^vas acquitted. There were three medical witnesses, 
who agreed that savin and cantharides were only likely to occasion 
abortion indirectly, i.e., by i)owerfully affecting the system — the view 
commonly entertained b}’’ professional men. Some difference of 
opinion existed with regard to ergot. Shapter stated that he did not 
think the ergot would act unless the natural action of the uterus had 
already commenced — a statement supported by a number of authorities. 
Subsequently to the trial ho collected the observations of many obstetric 
writers, and so far modified his opinion as to admit that the ergot 
might occasionally exert a specific action on the uterus, in cases of 
advanced pregnancy, even when uterine action had not already com- 
menced. Ilamsbotham repoi'ted three cases, from which it would 
appear that the ergot may in some instances exert a direct action on 
the impregnated and quiescent uterus. In these instances the females 
were in or about the eighth month of pregnancy {Med. Gaz,, vol. 14, 
p. 434). This observation has been fully confirmed by further experi- 
ence on the use of <he drug {Med. Times and Gaz., 1854, 1, p. 8). J. IT. 
Davis believed that it is a specific excitant of uterine action, and points 
out the cases in whith, in his 4 )pinion, it may be safety employed {Lancet^ 
October 11th, 1845, p. 393). In a case in which, owing to distortion of 
the j)elvis, it was necessary to bring on labour six weeks before the full 
period, Baynes found that ergot in the form of infusion in reppated 
doses excited the action of the uterus, and delivery was accomplished 
within fifty-eight hours of the taking of the first dose. The uterus was 
in a quiescent state before the iTledicine was given to the patient 
{Med. Times and Gaz.^ 1857, 1, p- 260). Whitehead found that its 
action was very uncertain, in a case under his care, that of a woman 
with deformed pelvis, it wiis considered advisable to procure abortion 
in the fifth month of pregnancy ; the ergot alone was employed, and at 
first with the desired effect. It was given in three successive 
pregnancies, and in each initance labour-pains came on after eight or 
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ten doses had been administered, and expulsion was effected by the end 
of the third day. It was perseveringly tried in a fourth pregnancy in 
the same woman, and failed completely (“On Abortion, “ p. 254). 
It also failed in a case in the hands of Oldham {MetL Gaz.^ vol. 44, 
p. 49). Nevertheless, the balance of evidence is decidedly in iFavour of 
its specific action as a direct uterine excitant; and, according to 
Griffiths, this is so well known to the inhabitants of the United States, 
that it is there in frequent use as a popular abortive, and another 
substance, cotton root bark {Gossypiim herbaceitm), is now used with 
it. Perhaps the differences which have been observed in tlie action of 
the ergot of rye may have depended on the quality of the drug, as well 
as on the period at whicli it was administered. Admitting that 
the uterus is subject to periodical excitement, corresponding to the 
menstrual periods, it is probable that the action of ergot may be more 
powerfully abortive at these than at other times. 

A case occurred at Brigliton, in 1864, in wliich a question arose 
respecting the fatal eftects of ergot on a woman who had taken it for a 
long period, obviously with a view to procure abortion. She died, 
however, without abortion having taken place; and the question at 
issue was, whether this drug had or had not caused her death. The 
dose taken was about a teaspoonful of the tincture of ergot three times 
a day, for a period of eleven weeks. On inspection, patches of inflam- 
mation were found on the mucous membrane of the stomach after death. 
No other cause for death was apparent, and one medical witness 
assigned it to the poisonous irritant action of the ergot, as, at the early 
stage of pregnancy which she had reached (the third month), this 
substance would not be likely to act as an abortive. Another medical 
man who gave evidence at the inquest, asserted that death could never 
be primarily caused by ergot of rye. The qualification introduced into 
tins medical opinion is of small importance. The deceased woman is 
reported to have taken a large portion of the tincture, and it is 
immaterial whether the drug killed her by a primary or secondary 
operation. Tardieu describes tlie case of a woman, a>t. 24, who aborted 
in the fourth month of pregnancy, as a result of the administration of 
ergot in powder ; she died from peritonitis in about twenty-four hours. 
The ergot was found in fragments in the lower third of the bowels 
(“ Ann d’llyg.,” 1855, vol. 1, 404). At the same time he states that, 
in his opinion, ergot of rye has no direct action as a^ abortive ; in fact, 
that it is not an ecbolic (“Ann. d*Hyg.,” 1865, 1, 139). The 
numerous cases, showing its eflicac}^ and jts extensive use in midwifery 
practice, are sufficient to prove that this opinion is not borne out by 
facts. In respect to its operation, it may be observed that the effects 
produced by its administration are not such as readily to excite 
suspicion. It does not cause the decided symptoms of irritation 
observed in the action of savin, nor the nervous symptoms which are 
usually iH’oduced by rue. In medicihal doses, given at proper intervals, 
the only marked effect which it produces on a pregnant woman is a 
lowering of the pulse. Sometimes other symptoms of a severe 
character have presented themselves (“x4.nti. d’Hyg.,'' 1856, 1, 140). 
If a person dies from the eftects of this drug, the results are legally the 
same, whetlier its oneration'as a noxious substance is of a nrimarv or 
secondaiy kind. 
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In 187^^, a woman was triorl (/?. v. Browiiy Lewes Ass., June, 1878) for 
adniinistenn" ergot to a married woman with the view of procuring abortion. 
There was little doubt that ergot was the substance administered ; and though 
repeated doses were given, the drug failed of its effect. 

The case broke down, the onlj’^ evidence being that of the patient 
lierself, and Thesiger, Lord Justice, directed an acquittal on the 
ground tliat the woman to wlioni the drug was given bv consenting to 
the operation made lierself an accomplice; and it is a maxim of English 
law that no person can be convicted of a criminal offence on the 
unsupported evidence of an accomplice. 

For actions and symiitoms other than ecbolic, vide Sect. XVI., 
“Poisoning by Ergot.’' 

Ilydntstris Canadensis . — This causes contraction of the peripheral 
blood-vessels, and acts upon the uterine muscular tissue. It lias a 
direct effect upon the muscular fibres of the uterus due to tlie hydras- 
tine or hydrastiniiie it contains. In one case, 17J grammes of hydras- 
tine in five days brouglit on labour at the seventli month. Jt is of 
veiy little use as an cmnienagoguc, but is a definite ecbolic, and 
therefore might produce abortion. 

Hiiia . — There seems to he no doubt that given as infusion or as oil 
this produces emnienagogic and ecbolic effects, acting possibly directly 
upon uterine muscular tissue or through the nervous system. Experi- 
ments upon rabbits by Ilaineliii show this. The exact dose necessary 
to produce abortion in the liuman female is not certain. The drug is 
often taken as an infusion, and it probably has a direct action upon the 
uterus, and does not act merely as a gastro-intestinal irritant. 

This common garden plant has been much used in the form of 
decoction. Tardieu reported three cases in which a strong decoction 
of rue produced abortion at the fourtli, fifth, and about the sixth month 
of jiregnancy respectivel^y, and tlie women recovered (“ Ann. d’Hyg.,” 
1855, 1, 403). Among the symptoms caused by rue when taken for Iho 
purposes of abortion are profuse salivation and great swelling of the 
tongue. Abortion has slowly taken place after five or six days. There 
has been no iiiflaminatioii of tlie uterus, hut the woman has not 
recovered from tlie effects for a long time (Horn’s Vicrteljalirssclir.y 
1866, 1, 283). line acts most powerfully when taken in the fresh 
state. 'J'he active principle appears to be a volatile oil, which gives 
the peculiar odour 4o the plant. The oil is most abundant in the seeds. 
In the event of the leaves being taken, the best evidence will be 
furnished by their iTotanical yhnracters. 

Savin, Jnniperus sahina . — Ilameliii made some experiments on a 
rabbit, and produced abortion without any definite sufl'ering on the 
part of the animal. The rabbit, weighing 2 kilos. 300 gramme^ was 
given in four doses on different days, some 70 c.c. of an infusion of 
fresh savin tops and 20 minims of tlie oil. Another treated in the 
same fashion died from iiiflamnTiition of the lungs and abdominal 
viscera without aboitiiig. A hitch went to term without aborting, 
although suffering from sevei'e gastro-intestinal disturbance produced by 
the drug. In this case tlit animal weighed 7 kilos. 500 grammes, was 
in the fourtli week of gestation, and was given during three weeks six 
large doses of a fresh infusion and full (loses of the oil. Savin is 
reputed to have an emmemfgogic action, but it is exceedingly doubtful 
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if it has any direct elFect upon the uterus. It is einplo^XMl as a popular 
abortive. In small doses it is useless, while in large doses it acts as 
an irritant poison. The woman may die undelivered or the fetus may be 
expelled, and the mother subsequently die from the eftects of the drug 

The fatal irritant action of savin will be evident from the following cfise. In 
1845 , the deceased, a healthy woman, had reached about the seventh month of 
pregnancy. She was very well on the Friday, but was seized with vomiting on 
the Saturday, and she stated that she had taken nothing to produce this. The 
vomiting continued throughout Sunday, and was of a gi*oen colour. She was first 
seen by a medical man on Sunday evening. Tlio s3’'niptoms wore those of infiamma- 
tion of the stomach and bowels, with groat anxiety: pulse 150 . The green 
colour of the vomited matter was at first supposed to be owing to bile. The 
vomiting appears to have continued at intervals, but it does not seem that there was 
any violent purging. Labour supervened on Wednesday. The child was born 
living, but soon died. Tho woman died on the Thursday, i.c, five days after 
having taken the poison, for there was no proof that any savin could have been 
taken after Saturday. Tho brain and lungs were hoalth3^ except that tho air-tubes 
had a dark red colour ; tho heart was fiabby ; the blood was generally Iluid. Tho 
lining- membrane of tho gullet was reddened, and had on it ecchymosed patches, 
llalf of the mucous membrane, from the cardiac orilico upwards, presented a dark 
rod arborescent injection, with slight patches of ecchyiiiosis ; but there was no 
erosion or ulceration. In the stomach a large patch of redness, about three inches 
in extent, extonde<l from the greater curvature towards the pylorus. Tho 
vessels of the mucous membrane were considerabl}" injected, forming infiltrated 

E atebes, esj)ocially about tho lessor curvature, extending towards the cardiac end; 

ut there was no ulcoralion or erosion. The stomach contained near 1 3' eight ounces 
of a greenish fluid, of tho appearance and consisteiic3" of greeu-pea soup. By 
examining a portion of tho w^ashed vegetable substance under a microscope, and 
by diying a portion, rubbing it, and observing tho odour, clear evidouce was 
obtained that tho gi*oen colour wajs owing to tho diffusion of linol3" triturated 
savin powder (c/Wr Section XVI.). The interior of tho duodenum, ospeciall3' 
towards the p3dovus, was intensely inflamed, being of the colour of cinnabar. 
Patches of infiammntion wore found throughout tho other ])ortions of the intestines. 
There was some iutlamination of tlio x^eritoiicum, chiefly of tho upper part of the 
intostinos and omentum. The kidno3'8 wore inflamed, and of a dark red colour ; 
the bladder was health3^ Green -coloure<l mucous matter, cM)ntaiuing savin, was 
found in tho <luodeuum, but not in the lower part of the intestines (AM, (hiz,, 
vol. 80 , p. 040 ). Tho quantity of poison taken bj^ the deceased could not bo ascer- 
tained, but it must have been large. Tho quantit3’’ remaining iii tho stomach after 
five da3's, under frequent vomiting, was from tweut3"-fivo to t.hirt3'^ grains. 

In another caso a j)regiiaiit feiiialo, eight hours after she had taken savin, was 
found l3-iiigon htjr buck, porfectl3’' insensible, ami breathing stortorousJy. Siiohml 
been suddenly seized with vomiting, and this continued for some time. At fii*st 
the case was thought to be one of puerperal convulsions. Labour caiiio on, and 
slio died in about four hours, during a fit of pain. She appeared to be between tho 
seventh and eighth month of pregnaiicy, and tho child was bbrn dead. On inspec- 
tion, t\vcnt3'-f<)ur hours after death, the brain was found gorged with black fluid 
blood. Tho stomach was j)aler than usual, excepting in cno or two spots, whicli 
were red, as if blood had been olfused into the mucous tissue. It contained four 
ounces of an acid liquid of a brownish-green colour. This, on distillation, 3doldcd 
an opacpie li(iuid, from which a few drops of a 3"ollow oil w^oro separated by moans 
of ether. Some sediment found in a bottle ])resontod, under tho microscope, the 
characters of powdered savin {Lancet, Juno 14 th, 1845 , p. 077 ). There can be no 
doubt that this substance was the cause of death. Tlie action of tho poison ap})oars 
to have boon, in the first instance, like fiat of an irritant, and just before death 
like that of a narcotic. 

The symptoms are not alwaj^s tlios^ of an irritant. In some 
exceptional instances, as in the subjoined case, the action of the poison 
was spent on the nervous system : — 

A young woman, advanced to tho eightli month of prcguanc}’, socretl^v took 
this substance for an abortive. A medical mau'^ho was called to see her found 
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her with the teeth tightly clenched, and unahlo to swallow. There were tetanic 
convulsions, and the body was slightly arched forwards. She died, as was at first 
8uj)posed, from strychnine poisoning ; but on examining the contents of the stomach, 
a-^ well as a bottle containing a mixture, part of which she had taken before death. 
Tidy found a largo quantity of savin (from the effects of which there was no doubt 
she had died), but no strychnine {Lancet ^ 1872, 2, p. 41). 

It will be seen, tlierefore, that under a fatal dose of this drug, 
sufiicient to act as a special poison, a woman even advanced so far 
as the eighth month of pregnancj' ma^^ die without any effect being 
produced on the womb. 

Tlie powdered leaves are the form in which savin has been often 
given as a popular abortive, and tlie above cases show the dangerous 
effects to the woman and child. The leaves of savin are readily obtain- 
able in gardens. They may be given in the form of infusion or 
decoction. The former is the most powerful. Savin may also be given as 
a tincture, or as an essential oil. In all these forms, in large or 
frequently repeated doses, it has an irritant action. The powdered 
leaves are not used in medical practice. The dose as an emmenagogiie 
would he from live to fifteen grains — the medicinal dose of the oil is 
from two to six minims, and of the tincture {Tint Sahina, now 
expunged from the Brit. Pharm. — ^En.) is from twenty minims to one 
fluid drachm. This holds the oil and resin dissolved. The leaves 
of savin may he identified by their peculiar odour when rubbed, and 
also by their appearance under the microscope. 

Cases in which the oil of savin has been administered for the 
purpose of abortion are common. 

Ill IL V. rascoe (Cornwall Lent Ass., 1852) a medical man was convicted of 
administering oil of savin to a woman with intent to procure miscarriage. The 
proof of intent ro8te<l i)artly on medical and partly on moral circumstancos. It 
a])peared that the j)risoner had given fourteen drops of the oil, divided into tliree 
doses, daily — a quantity which, according to the medical evidence at the tnal, was 
greater than sliould have been prescribed for any lawful purpose. 

The medicinal dose, as an emmenagogue, on the authoi’ity of 
Ohristisoii, is from two to five viinhns, and according to Pereira from 
two to six drops. The quantity given by tlie })risoner, altliough a full 
dose, was not, therefore, greater than tliese authorities recommend ; 
and his criminality appears to have rested not so mucli on the dose 
given, as on the qi^stion whether ho knew or, as a medical man, had 
reason to suspect that the female for whom he prescribed it was 
])regnant. No niedjjL^al authority would recommend oil of savin in full 
donas for pregnant women; afid with regard to the existence or non- 
existence of pregnancy in a special case, medical men are reasonably 
presumed to have better means of satisfying themselves than non- 
professional persons. The prisoner’s innocence, therefore, restefl on 
tlie i)rosunipti()ii that lie implicity believed what tlie prosecutrix told 
liim regarding her condition — thai he had no reason to suspect lier 
pregnancy, and tlierefoi’e did not hesitate ta scdcct and prescribe a 
medicine which certainly has^an evil reputation, and is rarely used by 
medi(‘al i)ractiti()ners. According to the evidence of the prosecutrix, 
she informed the prisoner that she had disease of the heart and liver, 
and that iiolliing more was the matter with her. There can, it 
appeared to the author, be mi doubt that the oil was administered witli a 
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guilty intention. Every qualified practitioner, acting hond fide, would 
undoubtedly satisfy himself that a young woman whose menses were 
obstructed was not pregnant before he prescribed full doses of this oil 
three times a day, or he would fairly lay himself oi)en to a suspicion 
of criminality. If pregnancy — a frequent cause of obstructed men- 
struation — were only suspected, this would be sufficient to deter a 
practitioner of common prudence from prescribing, in any dose, a drug 
which may exert a serious action on the uterine system (Med. Times 
and Gaz., 1852, 1, p. 104). 

On the Northern Circuit, December, 1853 (1L v. Moore), a man was tried nud 
convicted of administering oil of savin to a pregnant woman. It made her vorj- ill, 
hut did not produce abortion. 

The oil of savin is obtained in the proportion of 2 or 3 per cent, by 
weight by the distillation of the tops. It has a yellowish colour, and 
the peculiar terebinthinate odour of the plant, by wdiich alone it may 
be recognised. It may be separated from the contents of the stomach 
by agitating them with its volume of ether, in which the oil is very 
soluble. The ether may be afterwards removed by distillation. 'I'he 
odour of the oil is stated to have been perceived in the blood and in the 
cavities of the body. I'liis ma}" be regarded as the best test of its pre- 
sence (Horn's Vierteljahrssehr., 1866, 1, 241). The oil of savin forms a 
turbid mixture with alcohol. When treated with an equal volume of 
sulphuric acid it acquires a dark brown colour, and when this mixture 
is added to distilled water, a dense white precipitate separates. 

Tanacetuin vulgare. Tansy. Oil of tansy. — Hartshorne states that 
in the United States the oil of tansy has acquired the character of a 
popular abortive, and has caused death in several instances. In 
England this oil, and the lierb, have been chielly employed for the 
l^urpose of expelling worms. Pereira quotes a case in whicli half an 
ounce of the oil proved fatal. Tlie symptoms were spasms, convulsive 
movements, and impeded respiration ; no inflammation of the stomach 
or bowels was discovered upon dissection. The cases referred to by 
llartslioriie are — 

1. A teaapoonful of the volatile oil was taken by a girl in mistake for tho 
essence. She complained of giddiness, and became insensible in ten minutes; 
convulsions came on, with frothijig at tho mouth, difficult respiration, and irn^gular 
pulse; and she died iii one hour after taking tho oil (Ainer. Mai. He., July, 

1852, p. 279). 2. The second case occurred to Dalton, and i5 reported by him in 

the same journal for January, 1852, p. 136. A hoalthy-looking girl, mt. 21, took 
eleven drachms of oil of tansy about six hours after a her#i'ty dinner. She was 
found insensible, and in convulsions, soon after sne had taken the drug. 81io died 
in thi-ee hours and a lialf. A strong odour of tansy was observed in the bi-oatli 
before death, and on inspection in the peiitoiioid cavity, stomach, and even the 
intono}i of tho heart. The uterus contained a well -formed fa^tus about four months 
old, which did not, either in itself or its membranes, present any ovidonce of having 
been disturbed. 3. In a third case (Amer. Jour, Med, He., May, 1835, p. 256), a 
woman but a few weeks pregnant took half^n ounce of tho oil, and did not entirely 
lose her consciousness until three-quarters of an hour had elapsed, although she 
was convulsed at intervals before that time. She died without abortion being 
produced, within two hours after taking tho pois'in. (For another case see Med. 
'Tunes and Oaz. 1861, 1, p. 397.) , 

These facts show, that while oil of tansy possesses no S 2 )ecific action 
on the uterus as an abortive, and does not even affect this organ or its 
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contents by sympathy, it is capable of acting as a powerful poison on the 
brain and nervous system, and of destroying life I’apidlj". The oil would 
be easily recognised, either before or after distillation of the contents of 
tlie stomach, by its peculiar and pciietrating odour. It is very soluble 
in ether, and this ma}'^ be employed for its separation. 

Saffron. — A decoction of the dried stigmas of saffron (Crocus mtivus) 
has been employed as a popular abortive. Thomsen has reported a 
case in which abortion occurred in a woman who had taken repeated 
doses of a decoction of saffron with starch. There was reason to believe, 
however, that manipulation per vaginam had also been resorted to, and 
these may have had the principal share in bringing about the result (Horn’s 
Vierteljahrsschr.f 2, p. 315). According to Pereira, although saffron 
was formerly used as an emmenagogue and to promote uterine contrac- 
tions, it is not established by any trustworthj’^ observations that it 
jmssesses any medicinal properties. In modern medicine its chief use 
is to give colour and flavoui- to liquids. It has been observed that when 
administered to pregnant Nvomen, the yellow colouring-matter has been 
absorbed, and the foetus in utero lias been stained with it. This appear- 
ance in the body of tlio foetus might lead to a suspicion of its use, 
although no injury to the woman may have resulted. 

Quinine. — The definite effect produced by the administration of 
quinine during labour is partly due to its general tonic action and partly 
to a direct action upon the uterus or uterine nerves. It definitely 
increases uterine pains, but there is no undisptcd evidence that it will 
2 )roduco abortion even when iiushed. 

Sodii salicylas. — This drug often causes hiemorrhages from mucous 
membranes and not infrequently brings on menstruation when given 
for rheuinatism. This was definitel 3 »^ proved by a case which was under 
observation for two }'ears. Ajiart from this tendency to in’oduce 
Inemorrhage it has no action on the uterus and is not a true ecbolic. 
It might inoduce abortion but not with certainty. 

Asariun Europccum Asarabacca. — The powdered leaves of this plant 
were formerly use<l in medicine. The leaves, as well as the root, are 
irritant and acrid, ow ing to the presence of an essential oil. They have 
an aromatic and bitter taste. In doses of from half a drachm to a 
drachm these preparations excite vomiting, purging, and griping pains, 
luke other acrid or irritant substances, they may lead indirectly to 
abortion by theii\ eftects on the general system, but they have no 
specific action on the uterus. Maschka met with the following case, in 
which a decoction •of the leaves, taken by a i)regnant woman, was 
followed by death without caiising abortion. 

A woman who had reached the fourth month of her pregiiauc}" was advised to 
take a <lecoctioii of asnruiu for tho purpose of exciting al>ortion. Pains iu the 
abdomen were followed by convulsions, which proved fatal on the second da;f. Tho 
coats of Iho stomach and diiodeiiuin were found softened and reddened. The 
stomach contained a pasty- looking siihstanco, without anj' appearanco of leaves, 
roots, or seeds. Tho kidneys were much diseased, and in tho uterus there was a 
four months' fa^tiis. Tho contents of tho stomach wwo examined chemically, but 
nothing was found to throw a ligj^t on tho cause of death. Tlio fact that she had 
taken a decoction of iisaruin was rendered probable by the evidence of witnesses ; 
but it hud 7iot produced the Visual effects of vomiting and purging. Maschka 
ascribed death to a diseased condition of the kidneys, loading to uiTomic poisoning 
of the blood. This had, in his opinion, caused e&umjjsia gruindiiruni and death. 
(Horn’s Vitrteljahrsschr., 18()5, >, 54.) 
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111 1856, a medical man was convicjted at tlie Central Criminal 
Court of Sydney of administering of belladonna as a suppository, 

in order to excite abortion ; tin's substance lias no influence on the 
uterus, except in affecting it indirectly by its action on the system. 

In the B. M, J., 2, 1902, the following note occurs : — 

Oil of Absinthe as a Sn 2 ) 2 >osed Abortifacient. — ‘‘An inquest was 
recently held on the wife of a farm labourer living near Iliiiicorn, 
who, according to the report in the Liverpool Courier^ died three- 
quarters of an hour after swallowing over 100 gr. of oil of absinthe, 
whicli, according to the evidence, slie had obtained for the iJurpose 
of terminating pregnane}'. She had obtained the drug from a firm 
of qualified clieinists in Liverpool, from whose representative it was 
elicited at the inquest that absinthe was not a scheduled poison, that 
it was not regarded as a poison, and that in this instance the dose — 
one or two drops — was not indicated on the bottle. From the evidenc<j 
of a neighbour it appeared that the drug came by the evening post, tluit 
the deceased took it almost iinmodiately, and that a few minutes later 
she was found lying speechless in the yard. The coroner expressed 
the opinion that it was very reprehensible for such a drug to be supplied 
without a direction as to the dose, and to an illiterate person as in the 
present case. The jury returned the verdict that death was caused 
tlirough deceased taking an overdose of oil of absinthe to cause abor- 
tion, and recommended that such a dangerous drug should be scheduled 
as a ])oison. They also stated that they wore satisfied it was taken by 
mistake ; that the woman did not know the <piantity. In the course of 
the inquiry Dr. Carter IJell, Analyst to the County of Chester, said that 
lie believed oil of absinthe was frequently used as an abortive : that it 
was one of tliose substances believed by the laity, and probably 
erroneously, to have the power of ending pregnancy seems, indeed, to 
be fairly certain. References to the action of the drug, which Inive 
been kindly supplied by Dr. R. 11. Beardsley, in Stelle's National 
Dispensaton/ (J. and A. Churchill, 1879), Pereira’s Materia ^ledica 
(1840, part 2, p. 595), and Culpepper’s Herbal (1658, p. 316).'’ 

Metals and Mineral Substances as Abortifacients. — Mineral 

poisons liave been ignorantly employed for tliis nefarious object, and 
often with a fatal result. Among these substances nyiy be mentioned 
arsenic, corrosive sublimate, bichromate of potassium (Horn’s T7cr^c7- 
jahrsschr., 1866, 2, 118), blue vitriol or sulphate of cypper, copperas or 
ferrous sulphate, the preparations of ferric Chloride, and other irritants. 
Metallic mei*cury, which is generally re 2 )uted to be innocent, has been 
given for tlie i)ur2:)ose of [procuring abortion. In one case {Lancet^ 
1873, 1 , p. 339), it jn-oduced no effect on the uterus, but caused some 
severe nervous sym 2 )tonis, which would justify the ai)i>Iication of the 
term “ noxious” to this substance. 

A man adininistort^d to a girl, lot. 20, iii the third month of pregnancy, about 
four ounces and a half of metallic mercury. It had no effect on the uterus, but in 
a few days, owing to oxidation and absorption of tlio juetal, tremors began to affect 
the right side of her body. Uer gait became unsteady, and slio stumble<l in 
walking. These synq)toms contijjiiied unabaUjd for two months and then affected 
the left side. She lost the ix>wGr of gi-asping things. She wont the full time, and 
the symptoms had then almost disappeared. 

M.J. — VOL. II. 
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This is perhaps the only instance in wliich mercury has been given 
by the mouth (tide “Injections’' above) for such a purpose. It is 
worthy of note tlmt some of tliese powerful poisons may produce 
violent symptoms and destroy life, without in any way affecting the 
gravid uterus or its contents. A woman, let. 22, had passed the fifth 
month of her pregnancy, and died, it was supposed, from the effects 
of arsenic. It a[)peared from the evidence that, with the view of pro- 
ducing abortion, slie had been advised to take a large dose of arsenic. 
SJie suffered from severe vomiting and purging, and died in seven hours 
without having aborted. A large quantitj" of arsenic was found in the 
stomach. 

77te Tincture of Ferric Chloride has frequently caused severe 
symptoms, and seriously injured health, without producing abortion. 

In ono casc|(/^. v. Jininhle, Lincoln Sinn. Ass., 1863), it was proved that this 
compound of iron had been given in large doses daily to a pregnant woman, for the 
purpose of exciting abortion. It had no such effect. The prisoner also gave to her 
(Mintliaridos in pills. The defence was, that these were pro])or medicines for the 
treatment of anionoiTliaja, under which it was alleged she was labouring. The 
large doses administered, and the secrecy with which the medicine was supplied, 
proved that they had been given unlawfully and with criminal intent ; the di-uggist 
who supplied tlieni was convicted. 

LnvL — Dr. Hansom, of Nottingbam, writing on lead poisoning, in 
the li. M. J.y vol. 1, 1900, p, 1591, after describing three cases, says : 

“ From my own experience, therefore, I have reason to b<dieve that 
Uic use of diacliylon as an abortifacient is a fast-growing evil. There 
is now in hospital a woimin with wrist-drop froni Ibis cause, and 
Dr. Handford tells me that be has bad in bis wards three cases of lead 
encephalopathy and two or three others of less serious lead jioisoning, 
all from taking diachylon. Two of these brain cases had to be trans- 
ferred to the City Asylum. Inquiries I have made among medical men 
in one quarter of the town only — Sneintoii — lead to the same conclusion. 
Thus Dr. Cole has sent two cases into liospital in the last year, and 
has seen several others. Dr. Dabell writes : 

“ ' I remember two cases of poisoning due to diachylon taken to 
procure abortion. One was mild, with no nerve symptoms; tlie other 
was more severe, and lier periplieral nerves w^re affected. Doth 
recovered. I am now visiting a patient in a fairly good position who, 
ill addition to a‘ large quantity of purgatives, took a iienny worth of 
diachylon in one day, but w'ith no effect. It is not uncommon for 
women to ask me cibout this. drug.’ 

“Possibly the purgatives taken hy this lad}^ saved her from the ill- 
effects of the lead. Dr. William Thomson says; 

“ 'I have liad a good many cases of ttl)ortion due to lead poisoning 
from pills taken. Abortion usually occurs before nerve symptoms set 
in, altbougb I Inid one case with severe amemia, jaundice, albuminuria, 
colic, and slight wrist-drop. 1 tljink the practice is very common and 
on the increase, as I can recall half a dozeii'cases within the last year 
or two.’ 

“Dr. Cornwall writes: 

“ ‘ I liave had several cases such as you mention, and found the brain 
always more or less affected, also the peripheral nerves. Jaundice Avas 
common.’ 



ABORTION— CRIMINAL -BY DRUGS. 


179 


‘‘Thinking it would be of interest to ascertain whether persistent 
weakness of the brain often ensued, I wrote to Dr. Dowell, of the City 
Asylum, who replied : 

“ ‘I have had two cases of insanity from the cause 3^011 name during 
the past 3"ear, both with nielaiicholia, one having also active hallucina- 
tions of hearing. One recovered in three months, the other is now 
slowly recovering after a residence of five months, but there is much 
secondary mental enfeeblement.* 

“ These two cases were the two of Dr. Handford’s alreadj’^ mentioned. 

“ Dr. Moore Bennett, of lluddington, hitel3" told me the practice was 
common in his rural district, and kindly" sent me brief notes of three 
cases in which the abortion was associated with lead colic due to 
diachylon. In one of these there was also wrist-drop ami much tremor, 
in another coffee-coloured vomit, and in the other septic metritis. All 
recovered after severe illnesses. Dr. Bennett thinks that these cases 
usually suffer from septic mischief. 

“Dr. Cole also informs me that he has no doubt maii}’^ women take 
the drug without ever coming under medical treatment for it, as he has 
been frequently told by patients that they have used it without the 
desired effect. He considered it a by no means certain abortifaciont- 

“ Turning to the medical journals of the last few years, I find several 
cases of poisoning by diachylon taken to i)rocure abortion. Dr. Poiie 
(Leicester) records two cases which died with cerebral symptoms. 
The late Dr. Crooke (Birmingham) described a similar fatal case, 
and expressed his belief in the common use of this drug. Dr. Bell 
Ta3dor gives a case in which the drug had no other effect than to 
produce oi)tic atrophy and permanent blindness in the left eye. 
Dr. Branson relates the case of a multipara who took a pennywoilh of 
diachylon in forty-eight hours when three months’ pregnant. When 
seen a month later the uterus was emi)ty, and she was suffering 
from severe colic. He adds that the Birmingham chemists told him 
diachylon is inuch used for this purpose. 

’Lhere can be no doubt that diachylon is largely used by women of 
various classes to procure abortion. It is easily purchased. Anyone 
can go to a chemist’s and buy a penn3^worth of diachylon, as I have 
myself done, without being asked an3" question except as to whether 
the purchaser wants it spread or in the mass. Denny balls of the 
emphistrum pliimbi are kei)t b3" the most respectabls chemists ready 
wrapped in a handy drawer, and there is absolutely no restriction on 
its sale. For a penny a woman can buy enough lead %iot onl}- to empty 
the uterus, but to cause grave disease of the bowels, the kidne3"s, atid 
the brain, a disease which not rarel3^ proves fatal. The drug ajipeai’s to 
be an uncertain abortifacient, always endangers and often destroys life, 
or leaves permanent bodil3’ and mental enreeblement. It is a question 
whether something should not be done to restrict the indiscriminate 
sale of this drug and to class it with if^>isons. Of course, lead can be 
bought in other forms — as«in i)aint or j)utty, but we might at least 
limit the (ivil, and reduce temptation by renuwing the present dangerous 
facility for manslaughter or suicide.” « 

Dr. Bostock Hill has kijidly given the editor the following case 

At the Staffordshire^ Siiiinnor xVssizes in 1003 the case //. v. (Utothill was hoard, 
in which the prisoner was charged with manslaughter, and with supplying 2*^1*=* 

12—2 
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the purpo.sc of uborticni. The case was one in which pills of two kinds, 

iianioly diachylon an<l aloes rospe<^tivol 3 ^ wore adjninist*3rod. As a result, the 
woiiiau iniscaiTied, and althont^h she lived for a fortnight after taking the pills, 
linallj" died, with symptoms of intense headache, convulsions, anmmia, &c. 

On analysis, load was found in as small a portion as an ounce of the liver. It 
would appear ihat a quantity equivalent to 20 grains per day of the diachylon had 
been tiiktai for several days. The prisoner was sentenced to seven years* penal 
servitude. 

In ii case wlilcli occurj’ed in France iodide of 2 )otassmm was i)ro- 
nouiiced by three medical men to be an abortive {Med. Times and 
Gaz., 1851), 1, p. 11(5), but the reasons for this opinion are not given. 

Combined Brugs and Local Violence. 

A metliod much resorted to is to rupture the membranes by the 
insertion of a piece of whalebone or wire into the mouth of the wouib 
till blood ap|)eiirs. Pills of oil of savin, sulphate of iron, and aloes, are 
then freel>' given to aid in the expulsion of the ovum. 


EVIDKNCF OF ANT OF THF FOMFGOING METHODS 
HAVING BEEN AlT>JdEr). 


Elsewhere will he found the signs of delivery — the}" need not he 
here repeated {ride pp. 08 el seq.). Tliey simply [>roYC (or disprove) 
the fact of delivery : we must discuss here the medical evidence of 
how or why delivej*ed. 

Evidence when Disease is Alleged as the Cause. — This 

cannot be discussed at full huigth ; we have given a few of the more 
im])ortant or commonest diseases with whicdi abortion is associated, 
and the medical evidence consists largely in slu)vving (1) that such 
disease existed and (2) that there is no evidence local or general of 
violence or drugs having been employed. For the former the medical 
witness must use his own judgment and professional knowledge when 
acute or mark(‘d disease is in question, hut he will liave to trust to 
general information as to previous abortions or vaginal discharges, etc., 
for much that is valuable ; local exaniinalions may show old para- 
or perimetritis quite sufticient to account for abortion. Evidence as to 
drugs may be derived froni the symptoms or fiom analysis — it will 
be of precisely the same nature as in poisoning. {Vide Sect. XVI., 
what to do in sdspecled poisoning ; of local evidence of violence 
vide below.) 

Evidence when Violence is Alleged. — When general violence 
has been criminally used, it is only the fact that marks of Adolence are 
found on a woman who is or was pregnant that can cause suspicion of 
attem))tcd or comijleted abortion- The violence can be judged on 
general principles — the intention with which it was inflicted must he 
judged by circumstances. 1’here is one point to be emphasised here: 
if a criminal lias resorted tvi kneeling on tlie abdomen, much violence 
may be done internally without leaving any bruises on the skin {;vide 
Voi. I., pp. 421), etc.). 

Wlien local violence ^is alleged, the question of criminality or 
rather of 2 )roving that such violejice has been ai^plied is very dilBcult, 
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for, as we liavo seen, skilled criminal violence may leave no traces 
whatever. 

Ill tliese cases a medical opinion should not he based upon the 
statements either of tlie woman or of lier friends, hut upon some 
distinct and satisfactory medical proofs that mechanical violence has 
been done to the womb, its contents, or its appendages. Peritonitis, 
or inflammation of the lining-membrane of the abdomen, inay arise 
fiom a variety of causes. If we assign it to a particular cause, and 
thus implicate another in a felonious charge, we should do this only 
upon medical facts obtained by an examination of the d(‘ad or living 
body ; we should deal with such cases as if we knew nothing of their 
history. In 1803, it was supposed that the death of Snsiinnah Barker 
had been caused hy attempts made to produce criminal abortion. 

It appeared that after ttiree days’ illness, tho dec.oasod was taken in labnur and 
was delivered of a dead child, which was betw<M>n the sixth and seventh month of 
iitorino ago, and that she died a few hours afterwards. On an inspo(*lion of her 
body, it was found that tlio cause of death \vm peritonitis. Hho had ])reviously 
ooinphiinod of groat pain in her abdomen, and theue was no doubt that jioritonitis 
was developed before she was delivered; in fact, the peiitonitis aj)peared to he tho 
direct wuiso of the ahorlion. Who admitted to her medi(?al attendants tlnit she had 
taken some powders tocanse miscarriage, and further, that a person calling himself 
a medical man had about a week before introduced two instruments into her body, 
which had caused her great ])ain. Besides extreme inflammation of tho peritoneum, 
whicdi was llio immcHliato cause of death, tlio lioarl, lungs, and stomach were 
healthy, and the womb presented no appearances exc(*pting those arising from 
3’eceiit delivery ; it was ])erfcctly natural, and free from all marks of injury. There 
was no injury to tho vagina, nor any wound in the peritoneum itself. I’here was 
no mark of violence on the body of tho child; in shm-t, this could have sustained 
no injury, as the membra luis surrounding it were not ruptured. 

The medical man who examined this case thought that tlie fatal 
peritonitis had b(?cn caused by tlie introduction of iiistrumonts into the 
Amgina, and that this might occur without leaving after death any traces 
of their employment. At the same time it was admitted that a speculum 
used in tho ordinary w’ay would not produce peritonitis, and it was alleged 
in defence that a speculum only had been usetl. The connection of the 
peritonitis witli the alleged manipulations of the unlicensed practitioner 
rested more on surmise than proof. The absence of any bruise, 
puncture, or laceration affecting the vagina, uterus, or foetus, with the 
fact that, whatever may have been the instruments used, the mem- 
branes were left entire, rendered it impossible to assif^n the peritonitis 
with certainty to the acts of the person who was charged with causing 
the death of the woman. For anything tl.’iit appeared to the contrar}^ 
he miglit have used a speculum, and it is well known tlnit tliis instru- 
ment, although frequently introduced into the vagina, does not cause 
peritonitis, [unless the speculum he septic and cause vaginitis, whicli 
may spread upwards. — Ed.] Tlie connection of the peritonitis with 
instrumental violence, therefore, was not established in tliis case, and 
the jury discharged the suspected person. Thc}'^ could do no other- 
wise, for there was not the slightest medical proof that any improper 
instrument liad been introduced into the vagina with felonious 
intention. • 

A case occurrofl in which a druggist was charged with using instrumouta to 
cause abortion, leiwling to tho death of a woman from peritonitis. It appeared also 
that he had given to her doses of the tincture of perchloride of iron. The woman 
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was delivered of a dead foetus at about the fifth month, and she herself died shortly 
afterwards. There was nothing in the body of the woman or of the fcntus to show 
that instruments had boon used, but it was quite clear that peritonitis was the 
cause of death. One medical witness thought that an operation had been performed 
on the body of tlio woman, but it was admitted that peritonitis might arise from a 
variety of causes in a woman who had had a miscarriago (l^harm, Jinir,y 1871, 
p. 2o6). 


Oil the diagnosis of abortion and its causes see Horn's Viertel- 
jahrsschr., 18()t>, 1, 179. 

If wounds are found of only sliglit character, such as tears in the 
cervix, it may be impossible to say that they were not due to the 
child's head, but if on the outer or vaginal surface of the w’oinb 
wounds are found, and especially am/ wounds of the vagina itself, 
these could not have been done by the child, and there is clear evidence 
of violence for a purpose. 

In December, 1904, the editor met wdth a case in which there were 
twti perforations of the cervix itself leading into Douglas' pouch, and 
causing death by ])eritonitis. They were obviously criminal, or at 
least caused by meclianical violence (Loud, Hosp. rost-mortem Kecords, 
D(‘cember, 1904). 

Tlicre is very clear evidence tliat when labour is impeded by a 
serious disproportion behveen the size of the head and the calibre of the 
passages the uterus may he torn (either in its body or in its attach- 
ment to the vagina) by its own contractions (Lancet y 1, 1902, p. 523 ; 
IL M* J.y 1, 1901, p. 19). If such be allegeul to be the (;ause of such a 
rupture in a given case, there is usually abundant evidence to the con- 
trary, lor tlie abortionist using such violence rarely stops at vagina or 
uterus, but damages other organs as well. The clinical liict of such 
ru[)tures has a more important bearing wlien ordinary malpraxis is 
alh^ged against a medical man (ride Vol. I., pp, 80 et mi,), 

Marks on the Child. — It is obvious that when an instrument is 
used, injury may ])ossibly be iiitlicted upon tlio cljihl. Tliis is more 
likel}' to happen with an ignorant person than in skilled attempts, and 
nu)rc likely with sharp ])oint(id instruments than with blunt catlieters, 
etc. If these marks be found they will be very important evidence ; 
they may not be suflicieiit to account for its death, but that is not 
the question, if it cun be proved that they have not resulted from 
accidental causi^s during gestation, or seipiently to delivery, tlieir 
presence may fui'iiisli strong corrohorative evidence of the actual 
means by which 'abortion rvas produced. 

Evidence when Drugs are alleged to have been given. — 

Medical witiiessi‘s should be careful in giving evidence on these occa- 
sions in reference to the properties of drugs. They have to o-insider 
in all cases of alleged criminal abortion by drugs wdiether the substance 
is noxious — wlietlier it is an emyienagogue or really an ecbolic. Tliey 
shouhl base their opiniiuis either on actual personal experience or on 
the authority of those who have studied the etfects of the drugs, other- 
wise counsel may be greatly misled in ])laeing the facts before the court. 
Thus, in the case of 11, v. Wallhy the counsel for the prosecution 
stated that he should show by the opinions of good medical witnesses, 
whose evidence on tliis point was remarkably strong, that penny-royal 
was a well-known herb and “ one calculated and well known to be 
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calculated to procure abortion.*’ Tlie first edition of this work was 
misquoted in order to support this incorrect view, whereas all tliat 
was there stated respecting pennj^-royal was that it was one of those 
substances whicli had acquired “ impular repute ” for procuring abor- 
tion (‘‘Prill, and Prac. of Med. Jur.,” p. 782). It was not described as 
an einmenagogiie or ecbolic, nor as a substance having any abortive or 
noxious pro{)orties. 

Supposing that a drug has been used, the witness may be further 
required to state wliether it is “a poison or other noxious thing.” 
The reader is referred to what has been said elsewlicre (Sect. XVT.), 
in order that lie may be able to judge how far the substance adminis- 
tered would fall under the description above given. Whether the 
substance would or would not have the effect intended — i.e,, of inducing 
abortion — is perfectly immaterial. A non-pregnant woman who, under 
a mistaken idea, or desirous to iirocure her own abortion, takes drugs 
does not infringe the statute. 

Noxious Thing/’ — It is necessaiy to prove that the substance 
procured or administered is of a noxious nature. Some uncertainty 
may exist as to the strict meaning of the word noxious. All will allow 
that the word implies something injurious to the system, but a ditierence 
of o])iiiioii may arise among medical witnesses with respect to its 
application to tlie subject under discussion, as, for examjile, with 
respect to rue and savin. A substance must bo regarded as injurious 
to the body, or noxious, either according to the form, quantit}^ or 
frequency with whicli it is administered. Savin, ergot, and rue are 
irritant; and they become noxious when given in large doses, or in 
small (loses freqiieutlv repraited (“Ann. d’Hyg.,” 1888, 2, 180). 
Aloes and (;astor-oil are inmxxmt when taken in small doses ; but they 
acquire noxious or injurious properties when adminisUu’ed frequently, 
or in large qiiaiitity, to a pregnant woman. To coniine the term 
“noxious,” therefore, to what is, strictly speaking, a poison j)er se, 
would be giving a latitude to attempts at criminal abortion which would 
render the law iiiojierative {It. v. StroufI, Abingdon Sum. Ass., 
1846). The small quantity of the substance taken at t)nce does not 
affect the cpiestion, {)rovided the dose be fnxpiently re[)eated. In one 
case (Exeter Wiiit. Ass., 1844), two powders, weighing each one 
drachm, were prescribed by the prisoner ; one consisted of coloi\ynth, 
the other of gamjioge, and with them was half an •ounce of a liquid 
(balsam of copaiba). TJiey were to l>e mixed together, and a fourth 
])art to bo taken four mornings followii^. Reyn^^^lds said, in answer 
to the question whether simli a mixture was noxious or injurious, that 
each dose would be an active purgative, and might thereby tend to 
produce abortion. One dose would not be productive of mischief in a 
healthy country-woman, hut its frequent repetition might lead to serious 
consecpiences in a pregnant woman. In another trial {R. v. Whisker, 
Norwich Lent Ass., 1846), it was pitived that the prisoner had caused 
to be taken by the prosecutrix a quantity of ickite hellebore^ in powder, 
for the purpose of procuring abortion. One medical witness said he 
considered hellebore to be noxious to tlie system, but lie kncAV of no 
case in which it had produced death ; and under these circumstances 
he did not consider" himself justified in calling it a poison. Another 
medical witness stated, in his opinion, it belonged to the class of 
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poisons. The judge, in summing up, told the jury that that was to be 
regarded as a poisonous drug wliieh, in common parlance, was generally 
understood and taken to be such ; and he thought the medical evidence 
sufliciently strong to bring hellebore within the meaning of the statute. 
Tlie jury found the i)risoner guilty, alleging that in tljeir belief white 
hellebore was a poison. {Med. vol. 37, p. 830.) The only cir- 
cumstance calling for remark in this case is, that any doubt should liave 
been cntei tained b 3 Mi medical practitioner respecting the poisonous pro- 
perties of while liellebore. It is a i^owerfiil vegetable irritant, and 
has caused deatli in several instances ; yet on this occasion it appears 
to Jiave been admitted to be noxious^ but not jxdsonous. 

A few years ago the editor was called upon to give evidence under 
the following circumstances : A man had given a pregnant woman 
twenty dro])s of "I'inct. Ferri Perchlor, three times a clay. Of course 
such a drug in such doses was perfectly liariiiless, thongli other evidence 
threw great suspicion on the intent of the prisoner, who was, however, 
acquitted. 

Tlie nature of the substance administered, and that it w^as noxious^ 
was formerly required to bo proved. 

In JL V. T(tylnr (Exeter Wint. Ass., 1S59), sf»ino powders had boeii given by the 
prisoner to a girl with a view of iiulneing abortion. No ])ortij>n of the powders 
could be obtained for ex an dilation ; but two medical men who lieard the evidence 
deposed that in their ojiinion the powders were of a noxious nature. In the defence, 
it was nrgcKl that this had not lioon jiroved I)}" ehomicjal analysis. The jury adopted 
this view and returned a verdict of acquittal. 

In li. V. Wallh (Winebesier Ant. Ass., 1871), Brett, J., in addressing 
the grand jury, called tbeir attcTition to the words of the statute, whicli 
declares that wliere any person shall unlawfully administer a iioison or 
some other noxious thing, or shall unlawfully us(^ any instrument or 
otlier means whatsoever, with intent to procure miscarriage, ho shall 
he guilty of felony. He said tliat, liaving regard to the woi*ds oilier 
means wliat.soevcr,” though there might be some doubt as to tlie con- 
struction of tb(i statute, be should direct that in one count of the 
indictment the word ^‘noxious’' should be omitted, and lie should 
liold that if the jicrson accused did administer some drug or some- 
thing wbicli lui tlionglit would procure iniscaiTiage with that intent, 
altbongli the thing itself would not procure that miscarriage, be would, 
nevertheless, be guilty of the offence, and they ought to find a true bill. 

According to this decision, it would ap])ear that it is not in all cases 
necessary to iu’ove%by medicjil evidence that the substance? ])}ocurod or 
administered was of a noxious nature. The words of sect. 59 as to 
procuring a noxious thing, or any instrument or ‘‘thing whatsoever," 
strictly interjireted, would include all substances, noxious and innoxious. 
If this view is generall}" adopted in future cases, medical evidence will 
he much simplified. Counsel will not be under the necessity of severely 
cross-examining medical witnessed on the strict meaning of the word 
“noxious." In /i. V. Wallis (supra) the substances procured by the 
accused were not noxious, b/it the jury acquitted him on the ground 
that lie did not administer: the drugs ; heiice the question of noxious- 
ness did not formall}' arise. From the ruling in this case it would 
appear that if a person procured or administered castor-oil or camphor 
julep with intent to procure miscarriage, and with the belief that the 
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substance would produce it, he would be found guilty of tlie offence. 
This being so, the use of the words'^ poison” and “noxious tiling” in 
the statute is surplusage, and tends only to cause confusion in the 
medical evidence. 

In reference to tlie proof of this crime, it is not required, under the 
circumstances, that any specific injury should have been done to tlie 
woman, or that abortion should have followed, in order to complete the 
offence. There is every reason to believe that the crime is frequent, 
but its perpetration is secret. Applications are frequentlv made to 
medi(‘al men and druggists by the lower class of people for drugs for 
this purpose; the applicants ajipear to have no ideaof tlio criminality 
of the act. Under tlie name of “female pills” or “drops,” medicines 
are thus dispensed in secrecy; and those wlio supidy, as well as those 
who receive them, apiiear to have no idea that they are exposing them- 
selves to a criminal jiroscciition. In one case a bottle containing a 
litpiid, supposed to have been used for the purpose of abortion, was 
sent to the author for examination. It was labelled “ Persian Otto of 
Poses.” It contained a strong ethereal tincture of ergot of rye. 

On a trial for criminal abortion the medical evidence went far 
be\’ond its customary bonndaiy. It ajipeared tliaf the prisoners had 
applied to a medical man to supply them with drugs for the procuring 
of abortion. I’lie medical man, mistaking his duty under such circum- 
stances, gave information to the police, and acting under their advice, 
supplied some drug which could do no injury. TJie prisoners were 
thus led to the coiumission of a felony, and at the trial the medical man 
H])pcared in the capacity of informer as well as exj)ert, a circumstance 
wliicli led to some severe observations from the judge. When siicli an 
aj)plication is made to a professional man there is no objection to the 
fact being made known to tlie police or magisterial authorities, hut 
beyond tliis he should not go. He sliould refuse to sapj)Iy the 
applicants with drugs or lend liiiiiself in any way as a ilcdective f«>r the 
])urposc of a jirosecntion. 'JMie act was no doubt done with a good 
intention to protect the public, but under a mistaken sense of rlut 3 \ 
A similar case occurred in the metroimlis still more recently, in wliich 
the police induced a druggist to sell medicines with a view of piiXMiring 
abortion {ride counsers opinion, p. 152). 

The La)tc€t (Lc.) sums the jiositioii u]) as follows: — 

“ Conclusions as to Emmenagoffues . — There can bcMio doubt that some 
drugs possess an emmenagogic action, but exact evidence as to this is 
wanting in the great majority of drills witli «ucli a reputation. 
Amongst the most eflicient are potassium permanganate, manganese 
dioxide, caulophyllin, pulsatilla, aloes, borax, senecio, and myrrh either 
alone or combined with iron. Abortion has followed tlu^ use of cau- 
tharides, cauloiihyllin, ciinicifuga raceniosa(?), potassium i)ermanganate, 
senega, and penny-royal (?). It is quite possible that any one of tliese 
drugs in large doses might cause abefrtion in a person j>redisposed to it, 
but there is no evidence to show that, except in excessive doses, they 
will cause abortion in a healthy woman. Of the indirect emmena- 
gogues only the powerful purgatives are Ijkely to produce abortion, 
and that through causing congestion of the pelvic organs and possibly 
from the causation of minute haemoiTliages in tlie mucous membrane 
of the uterus owing to the straining wliich tliey cause. 
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“ To sum up, no single drug in ordiiuiiy doses can be said to be 
a certain abortiiacient. Some drugs, such as cathartics, from their 
action upon iieiglibouriiig organs, may produce abortion. Other drugs, 
such as cantharides and savin, only produce abortion when given 
in poisonous doses and by producing poisonous symptoms. Others, 
such as ergot, undoubtedly act upon the uterus and if taken in a 
number of cases will no doubt in a few set up uterine contractions and 
BO induce abortion. Tlie majorit}' of so-called abortifaeients are there- 
fore uncertain in their action and their exact modus opcrandi has yet to 
be worked out. It may be said, however, that any pregnant woman 
taking a reputed emmenagogic or ecbolic drug in large or even at tim(?s 
in normal doses runs a risk of producing abortion, especially if she has 
liad previous miscarriages. It is nevertheless impossible to say that 
any given drug in any given dose will produce abortion with certainty, 
and therefore the production of legitimate abortion by means of drugs 
is never practisecl at tin? present day for this reavson. 

In the series of articles which we have utilised so largely the Lancet 
gives many analyses of tlie ])ills and ]>otions received from these 
creatures. To rejaait most of them would be waste of space, but tlio 
following account of 7^. v. Bedford may serve as an example. 

7?. V. — About tlic* oral of Octobor, 1897, Suporiutondont Barry wrote a 

letter to llio dofoialant roprosontiiig himself to he “Mrs. Ih A. \r./’ a woman two 
mouths advanood ia ])regmincy, with tlie suggestion that tluj defoiidant should 
supply s(»niothiijg to |)rocuro abortion, and on the ISth Xosemhor lie rt'oeivod in 
reply a cigar’-hox containing an 8 o;^. bottle of m(>dicino and a. ])ox of twonty-four 
pills and a lolfer iiistrircting “E. A. Y,” t<i take “ tw'o tit])lospoonfuls ()f tho 
modicino night and morning/’ and that “tho bottle will require a good shaking 
boforo tsrking it,” and “ you must take throe pills with each dose of nn'dieiuo.” 

The following tahlo shows the result of Mr. Orsman’s analysis, of tlie modicino 
and pills 
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On Friday, tho 19tli day of November, Superintondont Barry sent a woman 
named Alice Brear to tlefondant’s, Alice Ih'oar rtqircsonted herself to have missed 
her courses for al>out nine weeks, and said she did not want to ho bothered with 
any UHU'e children. Tho defeuduut sui>plied her with an 8oz. bottle of medicine 
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nnd a l>ox of pills, ami also a powder. Tho result of Mr. Orsmau’s analysis of 
those three things, and of tho instructions given by tho defondant, would bo as 
follows : — 
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That is, on Friday night, tho 19th, she would take tho quantities inontionod in tlio 
last cohnun; on .Saturday niorniiig, the 2Uth, she would take similar quantities; 
on Sunday, the 2 1st, she would take similar quantities three times during the day; 
on Monday morning she would take similar <piantitieH tliree times during tlio day ; 
and s]io would then take the powder at two equal doses. TJio powder consisted 
of oS grains of colooyuth. 

Oil tho 1st .December SuporiiiteTidoiit Barry sent a woman named Alice llockiu 
to the (lefeiulaiit's. Jlockiii informed tho dotVaulant that she had missed her 
courses for seven weeks, Tho dc.d’emlaTit gave her a bottle of nuditino and a box 
of pills, and instructed lier to take two pills and two tablespoonfnls of the medioirio 
at tho same time twice a day, Tho result of Air. Orsmarfs anuh\sis will be seen in 
the following table : — 


. (luaiitity 
iViiiiid 
ill S'O/, 

Jiy 

; Mr. Orsnian. 


Colocyulh , ^)7 grs. 
Aloes . . ■ 90 grs. 

Ergot (really / 

Ergot i in . 


Borax • “7 grs. 
Oilrf>f .Savin : e grs. 
Sulphate of 
Iron 

Hellebore (r) 


i 


Qiiaiil ity 
in eat*li 
• lose of 
nuMlieiin'. 

Quantity 
fouml ill eaeli 

: 

i 1 'J'otal at 

Qiiaiitily j oiu; timo 

in L'iu li ilosti of ! tor 4 «lays, 

j pilis. i and 

! • nioniin^. 

8i grs. 


1 

1 

j E.vtratrtive 
matter, 

i 

llgr...| 

Extractive ni alter 
containingboth | 

1-7 |12-7gr.s., 

Igrs., j about 


alo(Js andergtit., J 


about 1 

1: 

1 

i 

1-7 grains^ | 

j 

pro If a lily 
containing 

1-7 ;l'7gr.s., 

grs., ! about 
about J 

9-.7 grs. i 


i *1 1 graiii.s 

! 9v'i grs. 

•Ogr-s. i 

•21 grains 

i I'l KI-. 

j 

*96 grains | 

2 grains 

j 2 grs. 

j 

1 

1*2 gn#ius 

2*4 grains 

j 2-4 grs. 


Suporiiitondent Barry subseciuoiitly ascortainefl that the pills were supplied by 
a Livorjwol iirni (Siiinner & Do., of Lord Street, wholesale choniists), and they 
informed him tliat Mr. Orsnian^s anal^'si.s was practically correct, and tho pills 
were what were known in the trade as an eiiimonagoguo. 

The analyst was Mr. William James Orsman, the Wigan county borough 
public analyst. 
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The (lefendaiit advertised herself as Madame Bedford, female specialist and 
medical herbalist. The j iiry found her guilty of supplying noxious things, etc. , 
with intent, etc., and she was sentencG<l to six months’ imprisonment with hard 
labour on ()th January, 1898, 

The following, taken from the I,ancel (1, 1899, ji. 558) is a dreadful 
oommentarv on tlie ivays of these gentry, and sliows ineidentally the 
difficulty of deciding as to \vhether abortion has been criminally 
induced or not : — 

At the Ilacknoy Coroner's Court on ^fonday last Dr. IVjTin Westcott held an 
inquiry resppcting the dt*ath of an nnfortim.ato woman who died from luemorrhago 
consequent on abortion. Iwidcncc* w^as given that the deceased had attempted to 
obtain mo«licine for cortain purposes from Madamo Ih ain. The jury returned a 
verdict to tho effect that “ tlio deceased’s death was duo to syncope, the result of 
lipomorrhago, (;onse<pient on abortion, for which no cause has been }m)ved, and tho 
jurors, having heard the evidence as to the manner and conduct of the business 
called that of ‘ Madame Fraiii,’ are of opinion that the business is either fraudulent 
or felonious.” Tlje ooron(*r said that “^Nfadame Frain’s” business liad .at one tirno 
a most evil reputation, and llio Lancd had designated the advortisemcids issued by 
the tirm as ‘‘disgusting.” No stejrs h.ad hoeii takoTi hy tho propri<'tor.s to disprove 
the insinnalion, so he conclndfKl that thoj’ did not wish the truth or otherwise of 
the jAtna fa statement investigiitcd. 


ffjgn]‘:d ABoirnoN. 

For various motives, into the consideration of ivbicli it is unneces- 
sary to enter, a woman may charge anotluu* person with liaving 
attem])ted or ])ei‘pctrate(l the crime of abortion. Such a cliargc is not 
common, because, if untrue, its falsity may bo easily demonstrated. A 
young ivomau, admitted into Guy’s Hospital in 1846, charged a police- 
man (who, according to her statement, had had forcible intercourse 
witli her) with having given lier some substance to produce abortion 
and luiving subsequently eflected tin’s mechanically. Siio was not 
examined until nearly two months after the alleged perpetration of the 
crime, ivheu Ijcver found that there ivas no reason to believe that she 
liad ever been pregnant. This Avas a case of feigned abortion. When 
charges of this serious kind are brought forwai d they are always open 
to the greatest suspicion unless made immediatel 3 ' after tlie alleged 
attend])!, as it is then only timt an examination can determine whether 
they are true or false. If so long delayed as in this instance without 
any satisfactory reason, the assumption is that they are false. 

ABOKTJON or^ MONSTERS, MOLES, AND IN EXTRA- 
T J TE RINi: 1 (E T A TIO N. 

The law uses the term miscarriage, a popular w'ord, and it in^nds 
thereby to mean the contents of a gravid uterus, whether such contents 
be well or ill formed, living or dead, moles, or any other result of 
concei^tiou ; the tiling is the intent wdtli wdiich an operation was done 
or a drug given. 

Again, a person w ould be •equally amenable for the attempt wdiether 
the fadns was in thc^ uterus or in the Fallopian tube. For a case of 
attempting to procure abortion in extra-utei*ine fnetation see “ Obst. 
Trans./' voL 6, p. 154. The syinptows of extra-uterine jiregnancy, 
especially of the tubal kind, are similar to those of ordinary pregnancy, 
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and are not to be distinguislied from them in the early stnges {Med. 
Gaz., voL 86, p. 103). In an advanced stage the case is different ; the 
symptoms are wholl}’^ unlike those of pregnancy, and may wrongly give 
rise to the suspicion that tlie ^voniau has died from criminal inter- 
ference. A young lad}', supi)osed to be some months advanced in 
pregnancy, died voiy suddenl}' soon after taking some medicine 
prescribed for lier by a physician. She had enjoyed excellent Iiealth, 
with the exception of being occasionally subject to sliglit abdominal 
pains threatening abortion, and to relieve these ])ains a physician was 
consulted. It seems that she had aborted on a j^revious occasion. 
She was found to be in a state of great tlepression, but not suffering 
at the time from any dangerous symptoms- The idiysician laid pre- 
scribed a sedative medicine, of which the patient had taken only three 
doses when she fell into a deep sleo]), and in this state she died, the 
symptoms of depression not having been relieved. Tiie family 
attributed lier death to some mistake in the preparation of the 
medicine. The tribunal before w-hich the charge of poisoning Avas laid 
directed an inspection of the body. The result was that a quantity of 
blood was found effused in the lower part of the abdomen. This had 
obviously arisen from the rupture of a tumour, containing an embryo 
of which the remains were found in the midst of tlie clots of blood in 
the pelvis. It a])peared to be of only a few Aveeks’ development. The 
body had been contained in a cyst external to the uterus, which had 
suddenly given way, and had tlius led to fatal Inemorrliage. It was tlie 
suddenness of death soon after taking medicine, without any preceding 
symptoms of illness or any other obvious cause except the medicine to 
account for her condition, that gave rise to the inquiry. An excellent 
illustration of what a post-mortem ma}' do. 
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SUB-SKCTION I.-NATURAL BIRTH AND MKDTOO-LEGAL 
QUESTIONS CONNECTED THEREWITH. 


1. TIIK LEOAl. POSITION OF THE PNBOIIN CHILD “ EN VENTRE 8A MERE.” 

2. BIRTH INDEPENDENT OF WHETHER ALIVE OR DEAD. 

DEFINITION OF BIRTH. 

SEX OF CHILIL 
ITS EXACT TIME. 

C-ESAllIAN SECTION. 

CRANIOTOMY. 

MONSJERS. 

PLURAL BIRTHS. 

3. INHERITANCE; TENANCY BY COURTESY. 

4. LIVE BIRTH. 

EVIDENCE FROM MUSCULAR MOA'EMENTS. 

,, ,, AVAHMTH AND RIGOR MORTIS, 

,, ,, CRYING. 

,, ,, respiration: has this child breathed? 

CHANGES IN SHAPE OF CHEST. 

,, ,, POSITION OF DIAPHRAGM. 

,, THE LUNGS. 

,, STO.MACH AND BOWELS. 

,, ,, CIRCULA'JTON. 

,, ,, CONTENTS OF ALIMENTARY CANAL. 

,, ,, THE MODE OF BIRTH. 

,, „ HIE UMBILICAL CORD. 

,, ,, THE SKIN. 


THE UNBORN CHILD. 

So loD{? Jis an infant renuiiiis in tlie womb it is said in law to be 
en rentrc sa mere; but it is Icf^ally sui>posod to be born for niiiny 
purposes (Bbickstoiie’s Comm.). A child in the womb may have a 
legacy or an estate made over to it ; it may have a guardian assigned 
to it ; but none of tliese conditions can take elfect unless the child 
is born aliA^e. So the foetus may be made an executor ; but it is very 
judiciously provided that an infant cannot act as such until it has 
attained the age of seATiiteen years. The Roman and English systems 
of law apply the same term (venter) to the unborn child ; when born 
dead it is called abortion; Avhen nVixe^ partuSy infansy inlant. 

In 1871, the following case affecting the venter came before the Court 
of Admiralty. A ship was damaged, in collision with another, called 
the Kleutheruiy and a man named Noyes, one of the crow of the 
daninged ship, w«s killed. The Avidow claimed of the proprietors of 
the Eleiitheriay damages in respect of a cliild Avith which she was 
then pregnant. Sir R. riiiliimore held that the child Avas entitled to 
recover for the loss sustained of its father, althoiigli the damages could 
not be assessed until the child was born. The maxim of English hiAv 
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derived from the Roman law is that a child en ventre sa invre is to 
he considered as actually born if an}" question arises for its benefit. 
The ruling was confirmed by Lord Westbury in Blasson v. lilasson, but 
this fiction is applicable only for enabling such child to take a benefit 
to which it would have been entitled if actually born. In the case 
decided by Phillimore the action of the court was sus 2 )ended until the 
child was born, as if still-born there would be an end to any claim 
(Med. Times and Gaz.^ 1871, 2, p. 146). 

It is questions of this sort that call legally for the detenninatiou of 
the existence of i)regnancy in any woman claiming damages. A similar 
idea of the possibilit}" of children being born is at the bottom of the 
fact that wills made before marriage are invalidated by a subsequent 
marriage unless certain formalities are gone through. 

The medical interest only lies in the establishment of 2 )regnancy 
(Sub-section C) and subsequently in the nature (sex, shai)e, etc.) of the 
products of conceptions (vide infra). 

In Juno, 1901, a curious decision was left to the judge of the Blackburn County 
Court, viz., to apportion the sum of money awarded to the family of an employe 
who had boon killed on the railway. The rocqaonts wore a widow and two children. 
But a third child was exjiected, and the question at issue was as to whether the 
posthumous olTspriiig would bo entitled to share in the airiount. In the absenco of 
any spocilic provision for meeting such a situation, the learned Judge wisely 
resolved to i)ostpone the apj)ortioinnent and to give the wddow leave to apply again. 
In duo course, it might ho found that there wore four or evon live children to bo 
provided for. 


BIRTH ALIVE OR DKAD. 

The law of England has not defined the meaning of the term “hirtlC* 
in reference to either criminal or civil jurisprudence, but if we are to be 
guided by the numerous decisions which have been made on trials for 
infanticide, it must be regarded as .signifying “the entire delivery of a 
child,” with or witliout its separation from the body of the mother, 
(See “ Infanticide ” ; also Chitty, “ Med. Jurispr,,” 412.) 

Some have considered that jtartial birth, j)rovided a cliild is living, 
should suffice to confer the same rights on the offspring as the proof of 
entire birth. The following case has been adduced by liocock in 
support of this view, although the question here was rather in reference 
to the actual date of birth than to the acquisition of civil rights there- 
from : the i)rinci 2 )le is, liowever, the same. 

# 

Oil a Saturday evening a lady was taken in^laboui* w ith her first child. The 
head and t>no arm w^ere born two or tlireo minutes Ixdoro a neighbouring clock 
struck tw'olve. There was a cessation of jiaiii for several minutes, during wliich 
time yio child critid and breathed freely. The rest of the body w as not t'xpelled 
until full live minutes after the same clock had struck twelve. Was the child born 
on the Saturday or tlio Sunday ? 

■0 

Certainly tlie birth was not comj>leted until tlic Sunday : the cliild 
was still partly wdthin the body of the motjier — the circulation was still 
kept iq) through the umbilical vessels : “ bpt,” continues Locock, “ I 
gave juy opinion that the child was born on the Saturdaj^ I considei*ed 
tliat the child had then commenced an inde 2 )endeiit existence. The 
fa'tal life had then to all intents and 2 mr 2 )oses ceased; and breathing — 
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a function incompatible Avitli the condition of a foetus — had commenced. 
The navel-string will, it is true, go on iiiilsating for many minutes after 
an infant has been brought completely into the world, crying and kicking, 
unless it be compressed artificially; and yet no one will say that a child 
ill siicli a case is not born until we choose to take the trouble to tie the 
navel-string. The child would not have been damaged if it liad remained 
for liours or even <Iays with merely its head ami arms extruded; it could 
have been fed iji this situation Gaz., vol. 12, i). G8()). How- 

ever reasonable, medically speaking, this view ma}^ appear, a medical 
jurist must shape liis evidence according to what the law demands. 
It is elsewhere statcal (“Infanticide,” post) that our judges have 
distinctly laid down the law tlnit no child can ho considered to he 
Icj/ally born until tlie whole of its bodj" has come entirely into the w’orld. 
This is in relation to criminal jurisprudence, in which case, if in any, 
the rule should be relaxed, because its relaxation \vt)uld tend lo ])unish 
the wilful destruction of living infants partially born. Tljis child could 
not, therefore, liave been born on the Saturday, because the law does 
not regard partial birth as entire birtli ; and respiration and birtli are 
not synonymous terms. Supposing this child to liave died before its 
body was entirely extruded, it could not he said, even medically, that it 
w’as born alive ; and cau’tainly it could not bo considered, according 
to the present state of the law, to have acquired the rights of a child 
born living. Tlie reasonableness of the oiiinion that partial birth 
should suiiice for all the legal purposes of entire birth is a distinct 
question, aud one over which a medical witness has no sort of control. 
AVhatever apparent injustice may he done by adhering to this rule in 
respect to tlie civil rights of persons, there is no doubt that the evil is 
really of great magnitude in relation to criminal jurisprudence; for it 
would apjiear tliat the destruction of partially born children, although 
alive and healthy, is not, legally speaking, murder. 

On the other hand, some diiliculty might arise in civil cases if the 
bare extrusion of a part of the body sufliced for all the legal purposes 
of entire birth. It miglit become a casuistical question as to Iiow 
milch of a child’s body should be in the world in order to constitute 
legal birth ; for there is no reason why, in a medical view, the extrusion 
of the liead and shoulders sliould constitute birth aiij' more than the 
extrusion of a liand or a foot. If it he said that the act of breathing 
should he combined with a jiartial extrusion of the body, tliis would be 
unjust; because the child is alive — its heart is evidently pulsating, and 
its blood circulatiirg, as freelj^ before the act of breatliing as afterwards, 
llesides, it is admitted that children may be born alive, and live for 
sometime, without breatliing (ndc “ Infanticide ”) ; aud tliis want of 
res[>iration is no objection to these children being considered living in 
law. Ill cases referred to hereafter, children were legally pronounced to 
have been born alive, altlioiigh theyliad certainly not breathed ; and that 
a child may manifest life for a cerftiin time without leaving in the lungs 
any evidence of breathing is clear from numerous reported instances 
(see “Atelectasis” “Infanticide”). If, then, proof of breathing is not 
demanded in eases of enthx', it could scarcely be required in cases of 
partial birtli. 

It is now a definitely accepted principle in all legal proceedings 
that birth must be defined as the ‘ complete extrusion of the products of 
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conception outside the maternal genital passage, so that no part of them 
lies even within the vulval ontleL* 

Of birth ill general apart from the question of whether the child be 
alive or dead there are one or two points to be considered : 

{a) The sex of tlie child. 

{h) The actual time. 

(c) Ciesarean section. 

{a) TJio sex of a child must be noted carefull}' {vide Vol. I., pp. 156 
et seq,, for a full discussion of sex). The Registrar-General’s clerk 
states that pseud-hermaplirodites are classed as males ; should they turn 
out later to be females, tliey must make a statutory declaration to that 
effect ; of such cases about three occur yearly. There are no special 
rules for dealing with double monsters (S. B. Atkinson, Lancet, 2, 
1904). 

(5) Date of Birth. — Medical evidence has occasionally been 
demanded in courts of law respecting the actual date of birth of indi- 
viduals, ill cases in which a period of a few days, hours, or even minutes 
w^as required to prove the attainment of majority, meaning thereby 
a legal responsibility for the performance of civil contracts into which 
the parties liad entered, either knowingly or ignorantly, when minors. 
Some cases of this kind have been decided by the evidence of the 
accoucheur himself; others, when the accoucheur w^as dead, by the 
production of his case-books ; and the strictness and punctuality of some 
medical iiractitioners, in making written memoranda of cases attended 
by them, have in more than one instance led to a satisfactory settlement 
of such suits ; this point has been already noticed under “ Age” {vide 
Vol. J., pp. 179 ei seq,). The proof of the exact date of birth is also 
of considerable importance in certain cases of contested legitimacy. 
Here it is not so mucli a question of hours and minutes as of days 
and weeks. The matter has been fullj^ considered under the head of 
“ Legitimacy” (q-v.). 

(r) Is Caasarean Section Birth ?~Among the Romans it was 
decreed by Mima that no pregnant woman should be buried until the 
foetus had been removed by Ciesarean section ; and the Italian laws 
also made this operation necessaiy. In 1491 the lirst authentic case 
is recorded of the operation being performed on a living woman. 
The Ciesarean operation has until recently rarely been performed in 
England, except wljcn a woman was actuall}^ dying or dead. Goodman 
performed this operation successfully on a woman in November, 1845. 
This child was extracted alive, and the ^voman piSdectl}'' recovered 
from tlio operation {Med. Oaz., vol. 36, p. 1392). Of late years, with 
the modern im2)rovements in surgery, the oj)eration has become too 
comim^i to need illustration, and in the hands of a careful and skilful 
operator is considered one of the safest of abdominal operations of aii}" 
magnitude and severity. Cases of its second and even third perform- 
ance are not rare {B. M. J,, 1902). The husband or representative of 
the parturient \voman may'object to the ^performance of this operation, 
even although the child may be living in the womb, and there may be 
a reasonable hope, by an immediate operati<5ti, of extracting it alive. 
Lever met on two occasions with husbands Avho refused to allow him to 
oi)erate on the dead body of the wife. No medical man would proceed 
to operate by force, or against the will, of the husband ; at the same 
M.J. — YOh., II. 13 
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time, in refusing his permission, the husband is not guilty of any legal 
offence. 

Important legal consequences may hereafter ensue from a more 
general adoption of this practice in England in respect to defox’med 
women. Thus, supposing in uny case a child were removed alive while 
the mother was living, both of them dying shortly afterwards — would 
the liusband become a tenant by courtesy ? Tlie law says that the 
child must he born ; and some lawyers would find ground for arguing 
wliether extraction by the Cjesareaii operation should be regarded as 
"‘legal birth.” According to Fonblanque, tlie question is settled in 
the affirmative — a child extracted is a child born {Med, Jar,, vol. 1, 
p. 236). Our ancient law authorities do not aixpear to have contem- 
plated that such an operation would ever be undertaken on a living 
woman. 'J'he words of Tiord Coke, which are considered to express 
the state of the English law, are, “If a woman seised of lands in fee 
taketh husband, and l)y him is bigge witli cliild, and in lier travell dyeth, 
and the child is ripped out of her body alive, yet sliall he not be tenant 
by the curtesie, because the child was not born during the marriage, 
7 ior in the life of the wife, but in the meantime her land descended.” 
According to other authorities, the Ciesarean operation does not divert 
the course of descent, or divest the husband of the life estate, ])rovided 
the child be born alive, and the mother was living when the child was 
born (“ Obst. Rec.,” vol. 8, p. 66). liirih, and extraction by the 
Cxesarean operation, are, therefore, treated as similar conditions. 

The editor is unable to find any receiit legal decision on the point, 
but apparently the principles of the law are simple enough ; the only 
observations that require to be accurately made are (1) the i)rccise 
moment when the child was extracted, (2) the question of wliether it 
showed signs of life after extraction (“Live Birth,” q.v,, post), and 
(3) the precise moment when the mother died if she did so die. It is 
possible that cases may arise in which the mother may die under the 
unaistlietic, and tlie last point may be difficult to determine and even 
give rise to dillerences of o])inion between the surgeon and the 
anaesthetist, but no rules can be laid down for such cases — each one 
must be determined on its own merits 1 ) 3 ’^ the facts actually observed 
{vide “ Signs of Death,” Vol. L). 

As regards the justifiability of the operation for the extraction of a 
child that cannot by aii}" other means be delivered alive there can be no 
question, but when the woman and the husband decline, it is obviously 
not justifiable, though the obstetrician must naturally place before them 
the risks of the alternative methods of emiitying the uterus. If one of 
the two desires it and the other objects, a very delicate position may 
arise upon which the editor can onl}^ offer this piece of advice ; the^womau 
is the medical man’s patient and therefore the person whom he is 
bound to assist to the best of his ability, and whose wishes should 
therefore, within reason, be fii’st acceded to ; it Avill be noted that 
within reason almost begs the whole question, but the editor does not 
think it wise to lay down ijie law more strictly. 

If it have been determined that the operation shall be done, it is 
quite obvious tlmt the later, up to full time, it is done the better the 
chance of the child surviving, and unless some special circumstances on 
the part of the health of the mother demand its earlier performance it 
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would seem natural that it should be done as near the 280th daj^ as 
possible. 

It is very uncertain how long a child in utero may live after the 
deatli of the mother— it has been stated tliat it may so survive some 
hours, but tliis is not borne out by common experience, and all are 
agreed that no time sliould be lost if a living child be desired. 
Dr, Herman informs the editor that the longest survival be can find 
reported is twenty-three minutes, but five or ten minutes is more usual. 
It is probable that in most cases the child dies as soon as the mother. 
For further reference the reader may consult Obstetrics '' by J. W. 
Williams. 

To the original writers on Common Law (Coke, Blackstone, etc.) 
CEesarean section meant only post-mortem (of the mother) extraction. 

It has not infrequently happened that in ordinary parturition a 
child is born alive (and survives to adult life) after the death of the 
mother. At least one such case is well known to the editor. 

For a case of Cfesarcan section in which the evidence of eye- 
witnesses diliered from that of exi)erts who only saw the dead body 
ride the 4th edition of this work, Vol. II., p. 223. 

Craniotomy. — I’his means that it is necessary to destroy the child 
to etfect delivery, which otherwise could not take place without leading 
(probably) to the death of the woman. This operation would not give 
rise to any medico-legal questions, excei)t in a case in which the child 
had not been completely destroyed before entire delivery. Craniotomy, as 
the name implies, consists in cutting through the cranium and destroying 
or removing the brain of the child. If with the brain the upper i)art of 
the spinal marrow is also destroyed, the child comes into the world 
dead. Under other circumstances there may be movements of the 
limbs or body after deliveiy (see case, (Juy’s llosj). Uep., 186G, p. 477). 
The existence of these movements, properly attested hy the accoucheur, 
might furnish important evidence in cases of tenancy by courtesy, con- 
tested inheritance, or succession to property. It would be for the 
court to decide, under the proved medical facts, whether the child had 
manifested any signs of life, in a legal sense, after its entire delivery 
from the body of the mother, and wdiile she was yet alive. 

In tlio year ISSO, the following case occurred to llio editor. lie was sent for to 
a case of V>l).structc<l lahoiir, duo as lie found to liydrocej)lialus of the child ; ho 
perforated the presentiug liead, and the chil<l was almost imnic*liately borji with a 
great rush of water ; the child was undoubtedly rompictefy horn a/irCy but it did not 
survive many ininiitos; it cried, it moved, and its unibilical cori showed pulsations. 

Had this been the case of a child horn to an inheritance, there is no 
doubt tliat tlje editor could have sworn to live birth. 

If sf)inet]iing more violent than puncture he i>erformed on the child’s 
hea<l (craniectomy, cephalotripsy, etc.) tlicre can arise no question 
of live birth. * 

INIIEIUTANCE. 

Apart from the fact tljiit a testator, 2 ^^’^^dded he be of ago, and of 
sound mind, can leave legacies to whom he will, whether legitimate or 
otherwise, there are certain points in the la^vs of inheritance with wliich 
u medical jurist must be acquainted, for not infrequently his assistance 
is required by the law to determine liow legacies shall 2 )ass. 

13—2 



196 


BIRTH— TENANCY BY COURTESY. 


Leaving then any question of specific testamentary disposition of 
property, the ordinary principles of inheritance are connected ^vith : 

1. The exact times of birth and death. 

2. The legitimacy of the child (vide Legitimacy,’’ pp. 91 et scq.). 

3. Tenancy by courtesy. 

On tlio importance of noting the exact hoUT of birth and 
deaths ^ve have already siifflciently insisted for many purposes. In our 
present connection, a case sucli as this might arise — while tlie \voman is 
actually in labour, the liusband or father rather might be killed or die^ 
the mother might die during parturition, and the child might die, and 
it might then become, according to the terms of the will, or according 
to the law of intestacy, a very important question to decide the precise 
moment of the birth of the child, or of the death of father or mother. 
The editor is not acquainted with any such case, but it is easily con- 
ceivable that such a case might arise, and would have to be decided by 
medical evidence, the mere law on the subject being of course perfectly 
clear. 

A child that is born alive, or has come entirehj into the world in a 
Hvhuf state, may by the Englisli law inherit and transmit property" to 
its heirs, even although its death has iminediatel^y, and perhaps from 
morbid causes necessarily, followed its birth. Should the child be 
bom dead, whether it died in the womb or during the act of birth, it 
does not acquire any civil rights ; for it is not regarded legally as a life 
in being, unless it manifests some signs of life after it is entirely born 
and se[)arated from the mother, '.riio Duke of Welliiigton’s birth 
appears to liave been wrongly stated as April 30th, when it was really 
May 1st. 

Tenancy by Courtesy. — This signifies, according to Blackstone 
(“ Cuminent.”), a tenant by the courts of England. If a married 
woman possessed of estate die, the estate passes from the husband 
to lier heir-at-law, unless there has been a child born livuiq of the 
marriage, in whicli case the husband acquires a life-interest in the 
property. This singular custom is of great antiquity. Incurable 
sterility, a protracted labour, deformity in the pelvis of the wife, or 
tlie necessary performance of craniotomy on a healthy well-formed 
cliild, may, inuler this custom, lead to an aversion of the inheritance. 
The tenancy, in contested cases, is generally established or disproved 
by medical evidence ; and tlie following are the conditions which the 
law requires in order that t)'e right should exist : — 

1. Tlie child shall be horn alive. The subject of live birth will 
be found fully discussed below. 

2. The child shall be born during the life of the mother.. This 
point itself is easy enough to determine ; for cases in whicli there might 
be some little difficulty vide “ Ciesarean Section,” and Craniotomy,” 
above. 

3. The cliild must be born capable Of inheriting. This is a 
question of monstrosity (vide below). 

Cases of tenancy by*‘courtesy are not common ; the following are 
from ])revious editions of this work. Fish v. Palmer^ which is reported 
to have been tried in the Court of Exchequer in 180G (Beck’s ”Med. 
Jur.,” voL 1, p. 351). The wile of the plaintiff Fish was possessed of 
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landed estate in her own right. She died in 1790, after having given 
birth to a child which was supposed at the time to have been born 
dead. In consequence of the plaintitF not having liad a living child 
(as it was assumed) during tlie marriage, the estate of the wife was 
claimed and taken by the defendant Palmer, her heir-at-law — tlie 
liusband being obliged to surrender it under the circumstances. From 
information derived many years after the death of liis wife from some 
women who were present at the delivery, tlie plaintiff was led to believe 
that the child liad not been born dead, and that the estate had therefore 
been surrendered to the defendant under a mistake. An action was 
brought to decide this question in 1806, ten years after tlie death of 
the wife, and it lay with the plaintiff to prove his allegation that tlie 
child had been born liviiuf. The accoucheur had died some time 
before tlie trial ; but it was jiroved that he had declared the child to 
have been living an hour before it was born, that he liad directed a 
warm batli to be prepared, and when the child was born, gave it to the 
nurse to place in the bath. The child neither cried nor moved after 
its birth, nor did it manifest any sign of active existence; but the two 
women wdio placed tlie child in the bath swore that when it w’^as 
immersed there appeared twice a twitcldnff or tremulous motion of the 
They informed the accoucheur of this, and he directed them to 
blow into its throat, but it did not show any further signs of life. The 
main question in the trial was whether tliis tremulous motion of the 
lips was a sufficient j)ro()f of the child having been born alive. 

The case oi Brock v. Kelly involved a claim by a widow to the estate 
of her liusband, on the ground that a child born twenty ^^ears before 
had been born living, although it w'as at first supposed to have been 
still-born. The decision of Stuart, V.-C., in 1861, confirmed the views 
liere expressed. Freeman noticed at the birth of this child, and after 
separation from the mother, that there \vas a slight pulsation in the 
cord, showing a feeble hut imlepeiident circulation. There was no 
other indication of breathing than an arched state of the chest. He 
liad, it appears, made an entry in his diary of the birth being that of a 
live child, and believing it to bo alive, he caused it to be placed in warm 
water to sustain its vitality. He felt sure of its being alive, for the 
reason above assigned. This statement w^as confirmed by the nurse, 
who had been heard to say that tlie child w-as horn alive, but died the 
same day. This ipay be regarded as strong evidence that the child 
was really born wdth life. At the time Avheu tlieso observations were 
made, namely, twenty years before, the leggl question of live birth was 
not raised, and there could liave been no conceivable motive for mis- 
stating the facts or for inventing a state of things to suit a legal claim. 

Ka^'e as these cases are, one has been the subject of two trials 
{Llewellyn v. Gardiner and others, Stafford Lent Ass., 1854; Gardiner 
V. Llewellyn, Stafford Sum. Ass., 1856). This was an action of eject- 
ment brought to try the plaintiff’s riglft to a life-interest in the property 
of his deceased wife. Tim plaintiff claimed as tenant by the courtesy 
of England, and his right depended upon* whether his deceased wife 
had had a child born alive. According to the plaintiff’s evidence, his 
wife had taken a long walk, slie being at the time in about the seventh 
month of her pregnancy ; and, having been taken ill during the night, 
she was suddenly delivered of a child, which lived for about a quarter 
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of an hour. He stated that he heard the child ciy. The plaintiff 
immediately fetched his sister, and returned with her to his wife in a 
few minutes, and slio deposed that she heard the child cry twice. This 
evidence was relied uj)on as conclusive that the child had been horn 
alive, although it appears on the same evidence to have died before 
anything could be done towards dressing it. The case for the defen- 
dants at the first trial was tliat the wife was a girl of delicate health 
and liable to epileptic lits ; that when little more than Ifi, she had 
been married to the plaintiff, without the consent of lier mother; and 
evidence was given to sliow the improbability of the child having been 
born alive, there being reason to believe, from the conduct of the 
l>laintitr and other circumstances, that it never could have had more 
than a foetal existence. There had been no medical examination ; the 
body was buried the same day, and, as in the case of still-born children, 
neither the birth nor tlic burial was registered. Wightman, J., left it 
to the jury to say whether the positive evidence given by the plaiiitilf 
and Ills sister had been rebutted by the evidence given for the defen- 
dant and the other circumstances of the case. The jury found a 
verdict in favour of tlie husband’s claim. At tlie second trial, ordered 
by the Court of Chaiicery (Stafford Sum. Ass., 185fi), the plaintiff was 
made defendant; and medical and otlier evidence was adduced to show 
that the child could not have reached an age at which it could cither 
bnaithe or cry. The age was variously assigned at the fourth or fifth 
month of gestation. The body of the child was not se(*ii by any 
medical man, ainl the non-professional witnesses wlio saw it differed 
entirely regarding its size and appearance ; so that, in fact, the case 
rested mainly on the eiedibility of the statements of Llewellyn and his 
sister. There were no medical facts to guide tlie jury. Ahlerson, B., 
in directing the jury as to the considerations that should guide them in 
coming to a conclusion, said they ought to have reasonable and distinct 
proof of a child liaviiig been born alive wlien its existence was limited 
to a few minutes; and if a doubt was left iii their minds, they ought 
not to find in favour of the defendant, because tlie issue lay with him 
to iirove that the child was born alive. If they liad a doubt on the 
subject, and could ]iot tell wliether it wan born alive or not, they Jiiust 
find a verdict for the plaintiffs ; they could not find for the defendant 
unless they were satisfied that the child was in a state of life in this 
world during tins time tlie husband was married to the wife. The 
verdict of the jury was to the effect that they did not believe the child 
was born alive, aird was, theji;eforc, a reversal of the formal verdict. 

Monsters. — The connection of nionstrosity with medical jurispru- 
dence has been most ably investigated by St. Hilaire (“ Ann. (I’llyg.,’' 
1837, vol. 1). Although legal questions connected with monstrous, births 
do not often occur, yet a medical witness sliould be acquainted with 
certain facts respecting them. Tlie law of England has given no precise 
definition of what is intended by a* monster. According to Lord Coke, it 
is a being “which hath not the shape of mankind; such a being cannot 
be heir to or inherit land, although brought forth within marriage.” A 
mere deformity in any pavt of the body, such as supernumeraiy fingers 
or toes, twisted or deformed limbs, will not constitute a monster in 
law, so far as the succession to property is concerned, provided the 
being still have “ human shapey Even a supernumerary leg would not 
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probably be allowed to avert an inberitanco. A monster, in whicb tlie 
third leg was a fusion of two legs, was exhibited in London in 1846 
{Med. Gaz,y vol. 87, p. 619). From Lord Coke’s description it is 
obvious tliat the law will be guided in its decision b}^ the description of 
the monstrous birth given by a medical witness. It would not rest with 
a witness to say whether the being was or was not a monster — the 
court Avould draw its own inference from the description given by him. 
Various classifications of monsters liavo been made, but tliese are of no 
assistance whatever to a medical jurist, because each case must be 
decided by the peculiarities attending it ; and his dutj" will not bo 
to state th(^ class and order of the monster, but simply in what respect 
it differs from a. normal human being. In consequence of tlic want of 
a sufficient number of precedents on this subjec^t, it is difficult to say 
what degree of monstrosity would be required in law in order to cut oft’ 
the civil rights of a being {ride Lancety 1, 1872, also Lancety 181)9, vol. 1, 
for an account of Chang and Eng, also Lancety 1, 1871, p. 725). For 
a few other cases of monsters ride previous editions of this work. 

Malpositions, transpositions, or defects of the internal organs of 
any of tlie cavities, do not form monstrous births within the ineanijig 
of the English law. The legal question relates only to external shape, 
not to internal conformation. It is well known that many internally 
malformed persons live to a great ago ; and it is not until after death that 
malposition and defects of this kind are discovered. One test of 
monstrosity has been based on the vialnlity of oft*s])ring. According 
to some authorities a monster iin[)Iies such a malformed being that the 
child would be pronounced non-viable, i.c. incai>ab]o of continuing 
to live after it was born (Horn’s Viertcljaltrssclir.y 1865, 2, 264). 
Some medical jurists have discussed the ([uestion of riahilHy ” in 
new-born <diildreii, ?.c, their healtliy organisation, with a ca])acity 
to continue to live, as if it were ])art of the jurispiudence of this 
country; but the author was not aware of any facts wlii<!h bear out 
this view. The English law does not regard internal monsti’osity 
as forming a bar to civil rights ; and the cases of Fish v. Palmer ^ 
oi Brock v. Kelly (1861), and of Llewellyn v. Gardinery show clearly 
that the simple (iiiostion in English jurisprudence is, not whether a 
child is or is not “r/aWc,” but Avhether it has manifested any distinct 
sign of lifii after it was entirely born. The Erencli law is much more 
complex, and thro\ys a much greater (l<»gree of res[)onSibility on French 
medical jurists. No person is justified in destroying a monster at birth. 

There are some other legal conditioi^s which aTo required to be 
fulfilled in order to establish a tenancy by courtesy, but our remarks are 
confined chietly to that which may become matter for medical evidence. 

Fljoral Births. — T Ins has been regarded as a subject appertaining 
to medical jurisprudence; but we are not aware Unit there is an)" case 
on record in which the evidence of a jiiedical man has been required 
respecting it. It is a simple questfon of primogeniture, which lias 
been generally settled by tlie aid of depositions or declarations of 
relations or servants present at the birth* Of course in the absence 
of ejx^-witnesses the question of priority o$ birth must bo a matter 
of conjecture. It cannot be determined by the size of the child. 
Women may have two, three, four, or five children at a birth. Twins 
are comparatively frequent, but triplets and quadruplets are very rare. 
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Guthrie stated that in the Museum of the Iloyal College of Surgeons 
of England “ there is a large bottle containing five j'oung ladies and 
gentlemen, all brought forth at one birth, and destroj’ed by an accident.” 

[This is |)robably a recoi’d — but it has no medico-legal interest ; the 
curious are referred to works on ” Obstetrics.” — Ed.] 

The only circumstance with resjiect to tliese plural births, wliich it 
has been recommended that an accoucheur should attend to, is the 
order of their occurrence, and whether any or all of them manifest 
signs of life after birth. The first-born male child, according to 
an ancient pinciple of the common law of this country, succeeds 
to the inheritance. In case of twins or triplet males, a practitioner 
would find himself much embarrassed, after the lajise of a certain 
period, to express an opinion as to which was first born, unless there 
M'as some personal peculiarity or deformity which would at once enable 
him to stamp the identity of a child. 

LIVE BIRTH. 

Accepting the definition of birth as ‘‘ completely external to the 
mother,” we have now to inquire into the meaning of the word “live” 
as i-egarded by the law. 

Mr. fStanley B. Atkinson gives the following ver}^ lucid siimmaiy of 
the position {Law. Quart. Her., April, 1901) ; 

“ 'I'hore is no authorised definition of a live-horn chill. The terms 
of the definition of murder are suggestive. 

“ A child is live-horn in the legal sense when, after entire birth, it 
exhibits a clear sign of vitality, that is, in ])ractice, at least the 
cvanesccntly persistent activity of the heart. Tihe habilitas {viahilite) 
need not be proved in English law. 

“ Positive proof of the alleged live-birth of a given, now lifeless, 
child is necessary in law. Where respiration was never fully established, 
in the large majority of cases, it is essential for one present at the 
delivery to give direct evidence, as well of the complete birth, as of the 
subsequent exhibition of a sign of life. 

“ lx Law (civil and criminal alike). 

Tnuouv demands a jmsl-mUal separate and independent existence 
in law, i.e., a separate personalitn. 

(? the' hetus liaving passed mid-term.) Homicide of the 
unborn is impossible. 

Mr. Jifstice Wright’s test: “whether the child was carry- 
ing on its being without tlxe help of the mother’s circula- 
tion,” after birth (1901). 

PuACTici': requires a post-natal sign of this separate existence : 

1. — Direct {e.g., civil cases) : at least palpable ixulsations in 

the funis. 

2. — Indirect (e.g., infaiUicide at birth in solitude). 

la.) — Medical : A pool of foetal blood pumiied from a 
wound {e,g., divided funis). 

t Vital action of muscles of respiration or 
deglutition. 

'J'he common lung tests. 

(h.) — Moral : Relative to the conduct of mother. 
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"‘In Medicine. 

Theory demands tlie cessation of the symbiosis betw(3en mother 
and foetus. (? when does this actually occur. ? is the sepa- 
ration of the 2 >ljiccnta a true test.) This dissociation may 
precede birth. 

Practice varies : unless respiration has been established it is not 
usual to register the hirlli.^^ 

For tlie guidance of midwives in notifying stillbirths under the Act 
of 1902, the Central Midwives Board has laid down that “ a child is 
deemed to be stillborn when it has not breathed nor shown any sign of 
life after being coni])letel 3 " borji,” on which the Lancet, 2, 1904, p. 98, 
remarks, “as the Board’s rules have been approved by the Ih’ivy Council, 
tliis may be said to be an authorised if not a legal definition of 
stillbirth.” 

We may proceed to discuss the evidence usuallj’^ required. 

Evidence of Live Birth from Muscular Movements. 

The visible respiration of a child after its birth, or as it may be 
manifested by its crying, is an undoubted sign of its having been born 
alive ; but a child maj^ acquire its civil rights, although it may be 
neither seen to breathe nor heard to cry. The pulsation of a child’s 
heart, or oven the spasmodic twitching of any of the muscles of the 
body, has been regarded as a suflicient i)roof of live birth {vide “ Tenancy 
by Courtesy,” snpra). latter sign has boeJi judicially so [)ronounced 
— d/or/hn*/, therefore, the motion of a limb will be considered .suflicient 
legal evidence, in an English court of law, of life after birth. It is 
to be observed that the length of time during ivhich these sign.s of life 
<N)ntinue after a child is born, is wholly imniatorial: all that is required 
to be e.stablished is, that they were positively manifested. A child which 
survives entire birth for a single instant acquires the same civil rights 
as if it had continued to live for a month or longer. 

In Fish v. Palnicr {vide supra), the obstetric experts who were 
summoned to give evidence diflei-ed in ojiinion. Bahington and 
llaigliton slated that had the child been born dead or had tlie vital 
principle been extinct, there could have been no muscular inovemeut in 
any part of its boily; therefore the child had in their opinion, been 
horn alive, and had manifested some evidence of 1/fe aft(u* its birth. 
Benman, who was called for the defendant, dissented from this view. 
He contended that from the evidence the ^lild had iif)t been horn alive, 
and in explanation of this, drew a distinction between uterine and 
extra-uterine life. He attributed the tremulous movements of the lips 
after ^birth to the remains of uterine life. The jury, however, under 
the direction of the court, jironounced b}' their verdict that tluj child 
had been born living, and the idaintilT thii.s recovered an estate of which 
he had been for ten years deprived. • 

From the re.sult of this case it would apiiear that the English law 
does not recognise any distinction betvve^iii uterine and extra-uterine 
life as drawn by Denman. The question is simply life or death — 
living or dead ? Denman did not assert that the child was born dead. 
On the contraiT, he assigned the movements observed by the witnesses 
to the continuance of life — but of uterine life. The act of breathing is 
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commonly sot down as tlio bouiKlary, but a cliild is not necessarily 
dead until it breathes, as tlio vecovory of numerous children born with 
uterine life clearly proves. The fallacy of trusting to breathing as a 
criterion in the living or dead body, is fnll}^ sliOAvn in the sub-section 
on ^'Infanticide*’ (see “Atelectasis”). Breathing is justly regarded 
b}^ the Eiiglisli law as only one sign of life, and proof of the possession 
of active and vigorous life is not required. It is difficult to admit 
physiologically that a tremulous motion of the muscles can ever 
take i>lace spojitaneously in the body of a child really dead, and the 
spasmodic movoinent of a lip dillers only in degree from the motion of 
a leg or arm, or of a rib by the intercostal muscles. If a certain degree 
of life were required to be jjroved instead of the bare fact of its actual 
presence or entire absence, the most subtle medical distinctions would 
be continually drawn. Non-]>rofessional peisons might be easily 
deceived as to the act of breathing in these feeble subjects, and aji 
examination of the dead body would not suffice to remove the doubt, 
since new-born infants maj^ live for hours without any air being found 
in the lungs ; but a person is not so likely to be deceived about the 
movement of an arm, a leg, or a lip. 

It has b('en ol)jecte<l to this vioAV of the case that the movements 
described may be tlui mere remains of muscular irritability, and not a 
sign of actual life ; but it seems that this is practically an admission of 
tbe presence of life under aiiotber name. iMnsciilar irritability and 
spoMtain'uus contractions are not manifested in bodies really dead 
(somatic death), and their s])ontaneous occurrence proves that some 
vital i)OAver must still remain in the hodj- of a child. 

EviiU'Ixck of Live Bjuth from ^Vaumiii and Eigou ]\ronTis. 

The body of a new-boin child when discovered may bo warm. 
This, llo\^ eveJ', coidd only ])rove, according to the circumstances in uhu* 
which the body is found, that the child had not beeji long dead. The 
question arose in the case of LV//. v. Piit (Dorset Sum. Ass., 1809), 
the body of the child Avas rolled in a quilt and placed in a draw(U*, ainl 
when found tlie body and legs were warm. The medical witness 
inferred from this fact that it was born alive, but be admitted tliat a 
still-born child Avould be warm Avlien born, and therefore nentralise<l 
tbe statejiient pre^/iously made. In the same case, the witness having 
found cadaveric rigi<Uty in the muscles about seventeen hours after 
death, stated liis l^ilief that this ivas also a proof of livc-birtli, since it 
Avould not have taken place if The child had been still-born. If the child 
had died shortly l)efore birth or during birth, cadaveric rigidity would 
have equally taken place. Tliese conditions of the dead body simply 
prove that the child was l ecently living : they do not i)rove that it was 
born alive. 

For a case (»f ante-part um rigor mortis, ride B. M. e7., April 80th, 
190-1 ; it Avas known to have beeji alive liA^e hours before deliveiy. 
Vide also Vol. I., p. 208,^ where ante-natal rigor mortis is fully 
illustrated. 

Evidence of Ijive Birth from Crying. 

Some medical jurists have contended that there should be, in all 
cases, evidence not only of the breathing, but of the crying of a child. 
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in order to justify a medical opinion that it was horn alive; crying 
is undoubtedly a test of life, and was so reckoned by Lord Coke ; but 
according to Blackstonc Comment.,” vol. 2, ch. 8), Cri/ing, indeed, 
is the strongest evidence, but it is not the onlj/ evidence : ” and Coke 
says, ‘‘If it ho born alive it is suflicient, tlioiigli it be not heard to cry, 
for peradventiiro it may be born dumb ; ” he also describes “ motion, 
stirring, and the like,” as proofs of a cliild having been born alive. 
Children freriuently live many hours without crying. So far the 
decision in Fitili y. Palmer Jii home out by good legal authority; and 
we may consider that although tlie mere warmtii of the body would not 
be evidence of live birth, yet the slightest trace of vital action, in its 
common and ti'ue physiological acceptation — such as crying, breathing, 
pulsation, or motion — observe<l after entire birth and separation from 
the mother, would bo deemed in Knglish law a sutlicient proof of the 
child having ct>me into the world alive. 

In Scotland the hushand's right of courtesy, or lifcj-rent in his wife’s 
estate, depends upon there liaving been a child of the marriage born 
alive ; and for the proof of live birth it is rerjuired to bo shown, not 
merely that it had breathed, but that the child had cried after it was 
horn. ]3eck remarks tliat the Scotch law is more 2 )recise tlian the 
-Ihiglisli in thus demanding proof oi en/iufj; hut it slmiihl bo added that 
it is less just. Tlie case of Dobie v. Itiehanlson (Court of Session, 
1765) is suHicient to prove this. 

Dobio’s wife In'ouglit forth a cliild about Jiino months after marriage wliicli 
breathed, raised one eyelid, find ox.pire<l in convulsions about half an hour after its 
birth, but fras not hoard to c/v/. The mother died in childbed, and the question was 
wlK'tlior the Jas rnariii was not lost by the death of tlio wifo within tho year, 
without a child of tho marriage which had been heard to cry. 

The decree made in the case was that as tlie wifo did not live a year 
and a day afier her marriage, and as it \vas not proved tliat the cliild or 
fcotiis of wliieli she was delivered was heard to cr//, the hnsliand was 
not entitled to any part of his decease<l wift-’s eifects. (Beck’s “ Med. 
Jur.,” 1, 358). The Judges in this case did not stultify lliemsfdves 
alUrmiiig that the child in question wasliorii dead. This is a physio- 
logical and not a legal point. A child which died in convulsions half an 
lioiir after its birth could n(;t be descriheil as having been horn dead. 
The law of any co^intry may assume its own standar(l of life at birth. 
The Scotch law thus assumes ‘‘audible crying,” hut it cannot alter 
the physiological facts that a child may be horn alive without crying. 
(See also the decision in the case of Blackie, Court of Session, 1833.) 

In a case it W'as held that an avenneiit that a child which had 
beeni^orn at the seventh month ‘ w^as born alive, and continued to live 
during three-quarters of an hour, and >vas perceived to breathe 
repeatedly, and its lioart distinctly felt to beat ; but it being admitted 
that it had not been heard to cry,’ was not relevant to infer that the 
child was a living cliild (Beck, loc. cit,). It was suggested in this case 
that the proof of breathing should suffice, •but by a majority the judges 
adhered to the old dictum of the law of Scotland, and decided that the 
only receivable proof of life in such a case was that the child had cried. 
They found that proof that a child w’as capable of motion, and that it 
bad breathed for three-quarters of an hour, was not suflicient to establish 
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lite unless it liatl cried. There is reason to believe that, in any future 
case, the attainment of greater knowledge on the nature and the proofs 
of life from the results of medical experience and observation, and the 
fact that these physiological questions have become more generall}^ 
known and better understood, will lead to a different decision. That 
tliere sliould not be a i)ower of proving life (when the death of a child 
takes place speedily after birtli) except hy direct evidence that tlm child 
had cried, is in truth a view of the matter wholly" indefensible. From 
wliat is stated below nicrinus)^ it is seen that the crying of a 

child is not necessarily a sign of live birth, for it may cry during the act 
of birth, and die before its body is born ; while the fact that it breathes 
and moves after hirtb, although from accidental circumstances it may 
not <*ry, is unexceptionable evi<leiice of its having been born alive. 

Vagitus Uterinus and Vagitus Vaginalis, — There is mi- 
douhtod evidence that a child may utter a cry in ntero or in the vagijia, 
such a condition is known as vagitus uterinus or vaginalis. It is quite 
certain that a child may breathe without crying, hut it cannot cry Avith- 
out breathing; yet neither the crying nor the breathing is an absolute 
proof that the child Avas actuall}' born alive. As in all cases of this 
description there must l)e eye-witnesses, either professional or not, the 
evidence Avill not rest solely upon a mere medical possibility of the 
occurrence of such a cry before birth ; and proof Avill he required of the 
crying of the cliild after it Avas born (cf. AVilliams' “ Obstetrics,'* 
p.‘7r;0). 

b'or a fully reported case of raf/itus vterimis l)y Peiser, ride 
Monatsclir, fur Ocb. nud Oi/n., August, 1903, Avhere fifteen Avell- 
autlieuticatcd cases are also referred to. 

Has this Child Breathed ? 

Evidence from the Chest other than from the Lungs.“ 

Clianycs in ^hape <f Chest. — Some have contended that the fact of 
respiration liaving been performed would be indicuted by the external 
form of the chest. Thus it is said, before respiration the chest is 
jlattened, while after tliat process it is arched in front. The diameters 
of the cavity have been measured, and certain comparisons instituted 
(Daniel), but these experiments luive been attended Avith no practical 
results, and have Ibng been abandoned medical jurists. Admitting 
that such a visible change of form is occasionally produced by respira- 
tion, it is obvious I'hat in these cases experiments on the lungs may be 
readily made; and on the results of these, and not upon minute 
changes in the capacity of the chest, would a medical opinion he based. 

Changes in Position of Diaphragm. — Before respiration the 
diaphragm rises in tlie thorax to the level of the third, fourth, or fifth 
rib, and is not comi)letely in contact with the lungs all over. After 
res]>iration has taken place it sinks a good deal and is opposite the 
sixth or seventh rib, and is comj>letely in contact with the lungs over 
its whole surface, except, of course, the pericardial area. 

Evidence from the Lungs. — 'J'here is no doubt that tlie proof 
of the act of respiration furnishes the best and strongest evidence of a 
child JiHviiig lived at or about the time it Avas horn. It does not, how- 
ever, shoAv that a child has been horn alive. The idiysical changes in 
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tbe organs of a child, which result from the establishment of this 
process, take place in the lungs immediately, but in the heart and its 
appendages more slowly. It is therefore chiefly to the lungs that 
a medical witness looks for proofs of respiration. Sometimes, how- 
ever, these organs are found in their fmtal condition, or nearly so; 
for although a child may have survived its birth many hours, there 
may bo no evidence of tlie fact from the state of the lungs. To such 
cases the remarks now about to be made cannot of course api)ly : the 
proofs of life must then be sought for elsewhere; and if none can be 
found, the case is be 3 ’ond the reach of medical evidence. Hut it is 
obvious that the occasional occurrence of oases of this description can 
present no objection to our still seeking for proofs of life in the state 
of the lungs. 

The cavity of the chest may be conveniently laid open by carrying 
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incisions from below llio clavicles downwnr<ls on ench side from about 
lialf the longtli of the iibs backwards,^ Tlio diaplira^ifin should be 
separated from the cartilages without opening the alalomen ; tlie 
ribs sawn or cut tlirough, and the ilap foimied by the anterior wall 
of tlyi chest turned upwards. J'lie illustrations, Figs. 1 and 2, wdll 
serve to show the difterence in the relative ])ositii)n of the organs of 
the cljest, in a new'-boru cliild before and after respiration, 1. If a 
child lias not breathed^ the appeatances wdll be seen as in Fig. 1. 
Tlie thymus gland, as Oarge as the heart, occupies tlie up^ier ami 
middle portions of the cavitv; the heart within its membrane (peri- 
cardium) is situated in the low^er and mid^llo portion, and is rather 
inclined to the left side. The lungs are idaced quite in the back part 
of the chest, so as often to give the impression that they are wanting. 
In some instances they project slightly forwards by their anterior 
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ninrgins; but in no instance, unless congested, infiltrated, or otherwise 
diseased, do the}’ cover and conceal the lieart. The thymus gland is 
sometimes of a pale fawn, at others of a deep livid colour; but there 
is no appreciable dillerence in this organ in new-born children, before 
or after the performance of respiration. 2. On the other liaml, when 
a child has fidlif breathed, the most striking dillerences will be observed 
in the colour and jirominence of the lungs. They are of a light red 
or pinkish hue, project forwards — appear to iill the entire cavity of the 
chest, and cover, and in great part conceal by their anterior margins, 
the lieart and its membranes (Fig. 2). We may meet with every 
variety in the a]>pearances between these two extremes ; for the act of 
breathing often requires a considerable time in order that it should be 
fidUj established, especially in those children which are of a weakly 
constitution or prematurely born. Hence the lungs will be found to 
occupy their respective cavities to a greater or less extent, and to cover 
the pericardium more or less, not according to the lengtii of time 
which a child has lived, but according to the perfection with whicli the 
jirocess of respiration has been performed. It will be seen hereafter 
that although, as a general rule, the lungs are more perfectl}’ tilled with 
air in proportion to the time during wliich a child survives its birth, 
yet this is open to numerous exce[)tioiis. It will next be necessary to 
give particular attention to certain other physical characters presented 
by the lungs. 

Table of Points in the Lnto/s. 


Not Hui3atj{hi>. 

1. Volume small, tucked up 
behind tlie heart. 

2. Margins sliarp, mass solid. 

3. Colour of chocolate, and 
unihu’inly so all over. 

4. Vesicles want a lens to see 
them on the surface. 

5. Does not crepitate under the 
finger on squeezing. 

6. If on squeezing under water 
any bubbles of gas escape, tJiese 
are large and uneven in size and 
due to gases of decomposition. 

7. Very little blood can be 
squeezed out of them, and what 
can be so squeezed is not frothy, 
unless it stinks from decomposi- 
tion. 

8. Weightless. 

9. Sink in water. 


HilKATHEP. 

1. Volume larger, more or less 
cover the heart. 

2. Margins rounded, mass 
s])ongy. 

3. Jiighter in colour and 
mottleil ; great stress is laid by 
some experts on this mottling 
or unevenly-coloured appearance. 

4. \'esicles are visible almost 
to the naked (ye. 

5. CiTpitates on squeezing. 

G. On scpieezing under water 
the bubbles j)roduced are small 
and uniform in size. 

7. Full of blood, and wh^t is 
squeezed out is frothy, without 
smell of decomposition. 

8. Weight more. 

9. Float in water. 


1. Volume of the Lungs. — The ditiereiuio in the relative situa- 
tion of the lungs before and after respiration depends entirely upon the 
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increased volume or dilatation of the organs, arising from the introduc- 
tion of air. Before respiration^ the lungs are in general scarcely 
visible, unless forcibly drnwn forwards in the chest. When it has 
been perfectly accomplished, the volume is so much increased, that 
the bag of the heart (pericardium) is almost concealed by them. 
Ilespinition must, however, have been veiy perfectly performed in 
order that this condition sliould exist to the full extent described ; 
hut the lungs maj" acquire a considerable volume in a healthy and 
vigorous child from only two or three respirations. A child may also 
live for one or two days, and the volume of the organs be but little 
altered. Schmitt has remarked, that the lungs liave sometimes a 
considerable volume before respiration. The author inet with this in 
more than one instance ; but this condition will be found in general to 
depend on disease. As the altered volume of the healthy lungs depends 
on the introduction of air, the effect is very much tlie same whether 
the air be derived from the act of breathing, from artili<.*ial infla- 
tion, or from putrefaction. Other circumstances must therefore be 
considered, before we draw any inference from this physical change. 

2. Margins of the Lung. — T'hese alter in sharpness naturallj^ 
with the blowing up or expansion of the lungs with air, becoming quite 
rounded with coni|)lete expansion. 

3. Colour of the Lungs. — The colour of the lungs before respira- 
tion is brown-red, bluish, or deep violet; but it is subject to variation. 
Some medical jurists have compared it to the colour of IIkj spleen. It 
is important to remark, that a very short exposure to air will materially 
brighten the colour of the lungs in the parts exposed, so tliat it should 
be observed and recorded immediately on opening the chest. After 
respiration, llie lungs acquire a light red Jiue in proportion to the 
degree in which the process has been performed. If inij)erfectly 
established they will he mottled, generally about the anterior surfaces 
and margins; the patches of light red being intermixed with the livid 
foetal hue, and being slightly raised, as if by distension, above the 
general surface of the organs. The light rod tint changes, after a short 
exposure to air, to a bright scarlet. This change in the coh)ur of the 
lungs is not a necessary, nor is it an invariable consequence of a child 
having lived after its birth. The author has known a child to live 
twenty-four hours breathing feebly, and on examining the body, the 
colour of the lungs was identical with that of the oigaiis in the foetal 
state. The change of colour is then a usual, hut by no means a 
necessary, conso([ueiice of the enjoyment pf life ; so iliat the retention 
of the foital colour does not furnish positive evidence of still birth. 
Again, the circumstance of the lungs having a light red colour is 
not an infallible criterion of the child having Jived and l)reathed ; 
for the artificial introduction of air by a tracheal tube or otherwise, in 
the attempt to resuscitate a still-born child, is atte)idod with the same 
physical change. In the course of numerous experiments, purposely 
made, the autlior found apj^reciahle difference. The author not only 
observed this colour to be absent after inspiration, but has actually 
produced it by artilicial inflation in the lungs of a dead child. Falk 
made numerous observations on the colour of the lungs during uterine 
life and after birth (‘‘Ann. d’llyg.,” 1809, 2, p. 402). It has been 
already stated that the colour varies much in new-born children. 
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irrespective of respiration. In the early periods of foetal life the 
organs are of a pale red hue, and they become deeper in colour ns 
the quantity of blood circulating through them increases; but it is 
impossible to determine the uterine age by the coloui*. Lungs whicli 
have only partially breathed have a mottled or marbled colour on 
tlie surface, but no great reliance can be placed on this appearance as a 
sign of respiration. Falk bas pointed out certain pathological con- 
ditions which may modify the colour of the lungs in new-born children. 
His exhaustive paper is i)iiblished in Horn’s ViertcJjahrsschr., 18(59, 
1, pp. 1 aiiil 207. 

The red colour depends on oxidation of the Inenioglobiii of the 
blood, it is a simple chemical phenomenon and as such is independent 
of haw tl»e oxygen got there. 

*1. Development of Air Vesicles. — On the right (more com- 
monly) lung, and especially on the edges and concave surface of its 
upper lobe, the iirst ai)pearances of respiration may be visible, even 
when the rest of the lungs retain their fustal condition. Here it 
is that the highly clianicieristic developed air-cells arc liJ*st visible. 
These, if the lungs are fresh and full of blood, fake tlie form of 
bright vermilion spots; but if the lungs contain less blood, or are 
examined some days after deatli, tlie spots arc of a lighter tint. 
(“ Guj ’s and Ferrier’s For. jMed.,’* ()th ed., p. 93.) Tlio form 
and arrangement of tliese cells are also characteristic ; they arc 
angular, and are not perceptibly raised above the surface of tlie 
lung. They may be either irregularly grouped, or arranged in sets 
of four or live; and tlicir outline is distinctly polygonal. They are 
best seen with the naked eye, or at most with a kms of low power. 
Their form, their immobility when the finger is passed over the surface 
of the lung, tlieir colour, and tlie fact that they are not raised above 
the surface of the lung, renders a mistake of these cells for the 
minute buihe of ])utrefaction, melanotic spots, or minute ecchymoses, 
impossible, if ordinary care bo exercised. Tlie same deveioi)ment 
of air-cells may be brought about by artificial respiration. Never- 
theless, tliese air-cells are of great value as proving respiration either 
natural or artificial. 

5. Consistency of the Lungs. — The lungs, before respiration, feel 
like the liver, or any other of the soft organs of the body. They are 
firm under the finger, but their substance maybe lacerated by moderate 
compression. After respiration has been fully perfoi'ined, there is a 
distinct sensation of wliat is termed crepitation, on compressing tliem, 
i.e, air is felt within them. This condition of the organs will, of 
course, depend on tlie degree to wliicli respiration has been carried. 
The lungs of cliildren that have lived for a considerable time* after 
birth will sometimes give no feeling of crepitation luidor the finger. 
Generally sj)eakiiig, lungs of this kind present the other foetal 
characters : thus they are small *and of a livid colour. There are, 
however, cases in which the lungs may hrtve the light red colour 
of respiration, and be actually much dilated iii appearance, yet no 
feeding of orejiitation will be perceptible on pressure. This character 
tlierelbre is by no moans a necessary accompaniment of the other two. 
Crepitation furnislies a presumjitive evidence of respiration ; but it 
may be mot with in lungs that are putrefied, or which have received 
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air hy artificial inflation. The characters here described are seldom 
found in the lungs of cliildren that have been born prematurely, 
although these children may have lived some time after birth ; they 
depend on respiration, and in the exceptional cases referred to this 
process is only slowly and imperfectly established. Independently 
of the feeling conveyed hy the i>ressure of air, a section of the lungs, 
examined by the microscope, will enable the examiner to form an 
opinion whether air has or has not penetrated into them; in the former 
condition air-cells will be visible, and when the cut surface is pressed a 
bloody froth will escape. 

6. If there can be appreciated any feeling of gas being in the lungs 
they must then be removed and sq^ueczed under water. On squeezing 
a piece of healthy respired lung (infantile or adult) under water, it will 
he at once noticed that the bubbles of air are all small and, speaking 
broadly, of the same size ; wdiereas when decomposition is the cause of 
the gases being present the bubbles are uneven in size and they 
escape irregularly. In decomposition of the lungs it is also possible 
to see the air beneath the x>leura and to move it from place to place in 
that situation b}’' stroking with the finger or other instrument. It is 
thus easily possible by this means to distinguish the gases of 
putrefaction from those of respiration (vide also below, imder 
Hydrostatic Test). 

7. Blood in the Lungs. — It has been asserted that if blood is 
found in the pulmonary vessels of a new-born child, we are justified in 
assuming that respiration has taken j^lace. On the otlier hand, the 
absence of blood from these vessels has been considered to prove that 
a child has not breathed. This assertion must have originated in 
a want of correct observation. The pulmonary vessels contain blood, 
both in the child that has and in that which has not breathed. It is 
possible that the vessels may contain more after respiration than 
before ; but in most cases of infanticide it would be difficult to found 
any distinction on a point of this nature. In examining the bodies of 
children that have died without breathing, and those of others that 
have lived and breathed for some time after birth, no perceptible 
diftereiice was found in the quantity of blood existing in the vessels in 
the two cases. The fact is, the excess of blood after the establishment 
of respiration is distributed throughout the smaller vessels of the 
lungs: it does not ''remain in the large trunks. 'Hie state of the 
pulmonary vessels, therefore, furnishes no evidence either of resi)ira- 
tion or the contrary. The same observatioci will apply to tlie presence 
of blood in the substance of the lungs. It is said that on cutting 
through lungs that have breathed the incisions are followed by a 
copious flow of blood ; this, it is alleged, does not happen with lungs 
that have not breathed. In performing this experiment on the lungs 
of new-born children, the author was not able to perceive any well- 
marked difference in quantity, but the*blood which escapes on pressure 
from lungs that have breathed is frothy, a point of very great import- 
ance if the source of the gases wdiich mako it frothy is kno\vn. The 
blood may be found coagulated or not, and there is no difference in this 
condition, whether the child is born living or dead. 

8. Weight of the Lungs, Belative and Absolute. — Inas- 
much as these tests have been put forth by medical jurists as tests of 
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respiration, it is but right that they should be discussed, but the editor 
feels bound to express at the outset his own conviction that both ot 
them must be considered as absolutely worthless from a scieTititic point 
of view. Common sense would at once demand that there should be a 
fixed and definite standard with which to compare the lungs BEFORE 
AND AFTER respiration, but the lungs before us are in one condi- 
tion or the otlier, and they cannot be made to assume a vice versa 
condition by any means whatsoever, it therefore follows that we can 
only coin])are them with an (tverae/e standard, wliich assuredly is not of 
tho sliglitest use when the issues are so grave. 

The evidence as discussed by the author of this work runs as 
follows : — 

In order to dotevmiue the woiglit of tho lungs, those organs should bo care fully 
separated by dissection from the heart and thynnus gland, and removed with the 
windpipe and hroTichi attached. Previously to their removal, ligaluros should be 
placed on the pulmonary vessels, so that no blood may escape from tho hujgs. They 
should now he weighed, and tlio weight ac(riirately noted. In taking tliis weight it 
does not appear necessary to make any distinction founded on tlie sox of tho child, 
or on tho difference of weight in the two lungs ; the only exception would ])e, 
poihaps, in relation to twin children imperfectly develo])od. Tho average weight 
hvfort respiration y derived from nino cases, was found to he (M9 grains. According 

Traill, the weight varies fi'om 4110 to 000 grains. It is of importance in taking 
the weight of these organs to observe whether the child is at or near maturity, and 
whether it is of or about the nveratje size and irei(/ht: owing to a neglect of this rule, 
it is highly probable that comparisons hav'e been made of tho absolute weight of 
the lungs "in children of different ages, which a full statement of tho facts would 
not have justified. If it bo small and inunaturo, or unusiKilly largiN tho lungs will 
weigh either less or more than the average. Tho average weight of the lungs after 
Tespiratiort y derived from thi‘ee cases, was 927 grains ; but in making an estimate of 
this kind iinich will depend upon tho degree to which respiration has boon carried. 
In tlireo cases in which the children lived lialf an hour, six hours, and twenty-four 
hoiu's reapoctively, the jirocess had been so imperfectly" performed, that the lungs 
varied hut little in weight from tho average before respiration (Guy’s llosp. Rep., 
18J17, p. ;n.S). Tho truth is, we cannot compare tho lungs of children, as to weight, 
at-cording to the time whicli they may have suivivod birth, hut rather according to 
the (If tp’t e 1u whicli the lungs have been ponetrutod by air. In one instance of 
alleged chihl-mimh*r, whero a child was probably killed soon after birth, the lungs 
weighed 1, ()()() grains, in another instance, whero tho child had certainly lived 
oig-ht or nine days, the lungs weighed only 801 gi ains. In the first case, respiration 
had been perfectly ])erformod ; in the second, imperfectly, lloiico, to say that the 
lungs weighed so much after respiration, amounts to nothing, unless we can estimate, 
hv a sight of the«/>rgans, its degree; and any calculation founded upon such 
dissimilar cases must unavoidably lead to error. 

The increase of weight fitter birth is commonly ascribed to tho altered course of 
the blood, under the establishmout of tho respiratory process, as well as to tho fact 
that more blood circular s through the lungs after than before i-espiratioii. Practi- 
cally this view is c<^uifirm 0 d by tho contraction of the ductus arteriosus, and the 
simultaneous enlargement of the pulmonary" arteries ; changes which have been 
occasionally" observed when tho child has .survived its birth for only^a veiy sho^t iieriod. 
As these normal changes in the duct depend on tlio establishment of respiration, so 
we cannot oxpec.t to find them when the jirocess has been imperfectly performed, 
although the child may have lived several day"s. Another circumstance must also 
be considered in basing an opinion on tho absolute weight of the lungs ; although 
there does not appear to bo any strict normal relation between the weights of the 
body and lungs in new-born chcldron, it is certain that in the bodies of children of 
unusual weight the lungs will bo found much heavier than the average, whether tho 
child hiis breathed or not. The body may vary from six to eighteen pounds ; the 
lungs under these circumstances will also differ in w^ht. 

Weight of the Lungs Increased hy Respiration , — The healthy lungs of mature 
now- born children become heavier after respiration, and according to its degree ; 
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and where a deviation from this rule is observed it may probably be explained by 
the cii'ciim stance that the lungs of an immature have been compared with those of 
a mature child — tlio lungs of an tindoveloped twin with those of one not a twin — or 
the lungs of one which has breathed iinp(?rfoctly with those of another in which 
respiration has become well established. Jii this respect the extensive tables drawn 
u]) by IjGcioux aro liable to load to erroneous inferences, relative to the effect of 
respiration on the absolute weight of the lungs. The weights of the organs are 
noted, but the dnjret to which res])iration had been porfonned is so loosely stated as 
to allow of no f:jir inference of the effect of this 2)rocess upon the woiglit. The 
time which the children survived is stated ; lait this, it is veiy well known, furnishes 
no criterion of the degi’oo to wliich respiration has been carried. Again, we are 
not informed whether duo care was taken to ascertain if the lungs were healthy or 
diseased (“ ( Vmsiderations sur rinfauticide,’* Paris, 1819). The following table of 
the weight of the lungs, in four cases from the autlior’s own observation, will show 
how much the organs are liable to vurj' in weight after birth, according to the 
dfyrte of losihration : — 

Case 1. Born dead ..... Weight, 987 grs. 

,, ‘J. Lived () hours 771 ,, 

,, Lived 21 hours ,, 970 ,, 

,, 1. Lived (S or 9 days . . . . ,, 801 ,, 

Relying ui)on a table of this kind only, without comparing the other charactors 
of the lungs with the weight, it miglitbe iiifcrred that the organs would weigh loss 
ill a child which liad survived its birth twx'iity- four hours than in another which had 
])cen ])orii dead, and that tlicre would bo very little differonco in the W6>ig}it, whether 
the cl li Id lived six hours or nine days; but when it i.s stated that in Case «‘3 the 
lungs had every hohil character possessed by tlioso in C’aso 1, ami that in Case 4 
respiration had bet*n obviously very imj^erfectiy perfonnod, the difficulty is removed. 
Such easels should rather bo compared with the lungs in the fcolal than in the 
r(\si)ir(:d state. They m<‘rely show what is very well known to and admitted by all 
medi(?al jurists, that there ar<' some in.stances in which the fact of r(‘spiration "can- 
not be (letorniiiied by the application of the static or any other test to the lungs. 
But this is certainly no valid reason why evidence from this sourco is to be rejected 
in all other cases. It may bo fairly granted tliat the Aveight of the lungs of* some 
cliildnm that have outlived delivery may notcunio up to the weight assigned to those 
of cliildren tliat hjivo breathed; because, as we have seen, children may survive 
birth many hours without the iirocess of respiration being jiroporly established. 
On the other hand, as in (liaussior s observations, the lungs of the still-born may 
bo sometimes as heavy as those of children that have breathed ; but since tho 
lungs of the still-born would contain no traces of air, the weight a1)ove the average 
in these cases could not bo assigned torcstnration. Among such subjects, whatever 
might 1)0 the weight of tho lungs, if the facts were unknown, it would bo impossible 
to say whether the children were born living or dead (see Ediu, Med. nud Svnj. Jour. 
vol. 29, j). 970). Increased weight therefore is only one among sevei’al circumstances 
to wliich a medical jurist should attend. 

We must not fall injo the error of supposing that the lungs:»incroase in weight 
according to tho length of tho time wliicb a child suiwiv^es its birth ; it is within tho 
limits of a few days, according to tho degroo of peifoction with which a cliild 
breathes ; hence we may meet with cases of chiliJren born aln o, surviving some 
hours or days, and yet after death the lungs will rctaiu their foetal w<dght. This is 
obscu’vod in immature children, in most twin children, and in those which are 
mature but weakly. Among many instances that came to tlie author's knowledge, 
no difficulty occurred. The signs of respiration were sufficiently well develojiod to 
justify a medical ojiinion, although the child liad probably not survived its birth 
above a few hours, or even minutes (Guy’s IIosji. Rei)., 1842, j). 29). The cases 
of imperfect rosjiiration above alluded to go beyond a coroner’s inquest, for 

want of clear evidence of life. There may bo a differonco of opinion as to the 
relative number of instances of perfect and imperfect respiration in new-born 
children ; but a case is never likely to proceed to k ial unless signs of this process 
are well marked ; and thus some who arc charged with murder on strong susj)icion 
escape through tho want of sufficient medical evidence to establish the fact qf 
respiration and life. 

The air which the lungs receive by respiration cannot [materially — E d.] add to 
their absolute weight. Tho incroaso of weight is solely duo to tho additional 
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q^uantity of blood, which, owing to the altered course of the circulation, poimeates 
their stmcture. Hence it follows that, when tlio lungs iiro distended w’ith air, 
either from artificial inflation or from putrofaction, the fa*tal weight will remain 

1 materially — El>.] unaltered ; and by this means, it is contended, wo may distinguish 
ungs that have breathed from those whieli have been artificially inflated. Orfilu 
states that the fa*tal lungs lemoved fi*om the chest weigh more before they are 
artificially inflated than afterwards — a circuni stance which may depend upon the 
fact that the impulse employed in inflation maj' have forced out n portion of blood 
or other liquid. In carefully repi>ating this experiment, the author found that there 
W'as not even the least fractional difference, but that tho inflated liuigs weighed 
precisely the same as in tho uninflated state. Erom what has already been said, it 
follows that great w^eight of the lungs can obviously furnish no proof of respiration, 
unless this be accompanied by the other physical changes indicative of this process ; 
as, for oxam])lo, great increase in volume from tho presence of air, and crepitation. 
If the lungs be very heavy, and at the same time contain little or no air, it is certain 
that the increase of weight must de])end ux)on disease or other causes, and not upon 
respiration. In oiuj case the lungs wore large, and weighed upwards of 1 ,200 grains. 
They contained no air; when divided into thirty x>ieccs not one ])ortion floated, nor 
could any air be seen on tho closest examination. It w^as therefore clearly impos- 
sible to ascribe a weight so much above tho average to the effects of resjuration. 
On the other hand, in a case communicated to the author by Gann, tlio lungs of an 
appareutl}^ full-grown new-born child, although fully distended with air, weighed 
only (i2fi grains. In this case the body of tho child weighed only six pounds, and 
a quantity of blood had no doubt escrapod from the lungs owing to tho 2 >nlmonary 
vessels not having been tied before their i*omoval from the chest. It must not be 
forgotten that all the physical characters presented l)y lungs that have respired are 
liable to certain fallacies; but these may he removed, or tho force of the objection 
diminished, by not basing an opinion on one or two conditions only. We should 
take the whole combined ; for it w'ould bo as wrong to regard great weight in the 
lungs tul'C}} olohH us an absolute proof of resinration as it would be to draw tlie 
same inference from a more change in the colour, volume, or consistency of the 
organs. 


9. The Hydrostatic Test . — The S 2 )ecifuj gravit}' of the lungs is 
greater before tliaii after resi>iratioii ; for althougli tlie organs become 
absolutely heavier hy the establishment of tlie ^n’oeess, this is owdng, 
not to the air, but to the additional (juantity of blood received into them- 
The air tlius received so increases the volume of the lungs as to more 
than counteract the additional weight derived from the blood, and thus 
to diminish their si)ecific graYit 3 \ Under these circumstances tliey 
readily float in water. The author found that the specific gravity of 
the limgs before resi)iration, i,e. in the foetal condition, varied from 1’04 
to 1’05. They,^are about one-twentieth i)art heavier than their bulk of 
water. After res[)iration, the specific gravity of the lungs with the air 
contained in them was found in one experiment to be 0*94, i.e. tlie 
organs w-ere about oue-se^enteenth part lighter than their bulk of 
wmter. The introduction of a small quantity of air will render these 
organs buoyant in water, and an alteration in the volume of the lungs 
sufficient for this i)urj)ose would not be ijerceptible to the eye.r^ It will 
be understood tliat the specific gravity of the intrinsic substance of the 
lungs is unchanged ; the organs are rendered only apparently lighter 
by tlie air contained in their cells, on the same ijrinciijle as a distended 
bladder. Hence it follows that the diminution of specific gravity wdll 
take jilace whether the air^ be derived from respiration, artificial infla- 
tion, or 2 )utrefaction. •It is on this projierty of the lungs that tlie 
application of w^hat is termed the hydrostatic testy or the docimasia 
pubnonarisy is founded. Tlie hj'drostatic test has been long known, 
and various oiiinioiis have been enteilained relative to its efficiency 
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and value. Many of the objections that have been urged to its use 
appear to have arisen from a mistaken view of the evidence which it is 
capable of furnishing. When the h3^drostatic test is pi’operly applied, 
and with a full knowledge of the exceptions to wliich it is exposed, it 
will afford in many cases good evidence whether a child has or has not 
I’espired. 

(1) How TO Pkrfokm the Test. 

The mode of performing the experiment is extremely simple. 
Having removed tlie lungs from the chest, they should be thrown, still 
connected with the trachea and bronchi, into a large vessel of water. 
If they sink it should be noted whether the sinking takes i>lace rapidly 
or slowly. If they sink when thus united, the two lungs should he 
tried separately’’ ; for it is sometimes found that one, commonly the 
right, will lloat, while the other will sink. Supposing tliat both iiuigs 
sink, it will then be proper to divide each into twelve or fifteen pieces 
and ]>lace these pieces separately in water. If after this they all sink, 
the inference is, that although the child may have lived and survived its 
birth, there is no eridence of its havin/f breathed. On the other liand, 
the organs Avheu placed in water may float ; it should then be noticed 
whether they float high above the surface, or at or below the level of 
the water. Sometimes they indifferently float or sink. These 
dilVerencos will lead to a conclusion resi)ectijig the degree to which 
respiration has taken place. It will now be proper to separate the 
lungs, and detoi’inine whether the buoyancy is due to one or both. 
Each lung sliould be divided, as before, into lifteeii or twenty pieces, and 
all the pieces thrown into the water. If all the piceces iloat, we have 
good evidenc(‘, raderis paribus, tlnit respiratiim lias been veiT perfectly 
performed. Should any of the ])ortioiis sink in water, our opinion 
should he modified accordingly. I'he pieces tliat floated and tlioso whicli 
only sank graduallj" must now be collected, placed in a cloth and squeezed 
firmly (put under a board, for instance, upon which the operator leans 
or stands with all his weight), after wdiich they must again bo thrown 
into water and their beliaviour noted ; some may now sink which 
previously floated, while others may sink more rapidly, or again all 
may float. Some have recommended that the lungs sliould be placed 
in w^atcr with the heart and tliymus gland atta(*hed ; but there appears 
to he no good reas<^n for this, since it is as easy to fiTTm an opinion of 
the degree of buoyaiK^y possessed by the lungs, from the readiness wdth 
which they float, as by observing wdicther^or not tlieV have the power 
of supporting these two organs. We have now at unj^ rate a complete 
record of the beliaviour in water of both lungs, of each lung, and of 
every piece of each lung. 

Snell, then is the method of employing the hydrostatic test in cases 
of infanticide. With regard to its use in medical jurisprudence, it 
should he observed that the floating 'of the lungs in water is not, as it 
is often incorrectly represented to be, a in'oof that a child has been 
born alive ; nor is the fa(^t of their sinking in water any proof that a 
cliild was born dead. The floating, under Uie limitations to be now 
described, proves only that a child has breathed; the sinking, either 
that it has not breathed, or breathed but imi)erfectl3\ The fact of a 
child having been born living or dead has, strictly speaking, no relation 
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to the employment of the hydrostatic test. There are, indeed, cases 
of infanticide which maj" be readily established without resorting to 
this test : all that the law requires is proof of a child having been born 
living — whether this proof be furnished by the state of the lungs 
through the hydrostatic test, or in any other manner, is of no moment. 
The signs of life are commonly sought for in the lungs, because it is in 
these organs that the changes produced by a new state of existence are 
first ])er(;eive(I : hut this examination may be disj^ensed with, Avhen 
others have seen it manifest life by motion or otherwise after its birth; 
or in cases where, without being seen, it has been heard to cry. 

We must now consider the 

(2) IIksults of thk Hyurostatic Test. 

A. The lungs or fragments may sink though the child has made 
efforts at respiration from 

(a) Intra-uterine disease. 

(ft) Atelectasis. 

B. The lungs or fragments may float though the child has not 
made eftorts to breathe. 

(a) From putrefaction. 

(ft) From artificial attempts to inflate them. 


A. TiiE Lungs or Fragments may sink tiiougu the Child 
HAS MADE Efforts at EEsriuAxioN. 

{a) From Disease. — Syphilitic affection of the lungs is known 
in new-horn babies, and jmeumonic or other consolidation is occa- 
sionally found. The lungs may also possibly be (edematous; these 
do not really cause the medical jurist much difficulty, for disease 
differs from simple atelectasis b}" the fact that in disease the lung 
cannot be expanded by blowing air into it through a tube. It also 
feels tougher and cuts with more difficulty. 

(ft) From Imperfect Respiration. — There are cases in which the 
lungs appear healthy and unaffected ; and all tliat W'e can perceive is, 
that they retain their fuff al condition. Tliis is a very diflerent state from 
that of hepatisatioii, because the lungs may, in this foetal condition, be 
made to receive air by artificial inflation. It is remarkable that life 
should continue /or many hours, and sometimes even for days, under 
such a condition; but the Siccasional existence of this state of the 
organs in a living child is placed beyond all dispute ; the explanation 
of the causes upon which it depends — how it is that a child may live 
and breathe for hours or days, and no signs of resiuration are disdbvered 
in its body after death, is, however, involved in great difficulty. 

It is not necessary that the whole of the lungs should have received 
air in order that a child should continue to live even for several months 
after its birth. 

# 

A child, aged six Tnoiiths, .had been, it was supposed, destroyed by suffocation. 
Upon opening the chest, tlie viscera were found healthy ; but the whole of the 
inferior lobe of the liglit lung was, so far as regarded colour, density, and structure, 
precisely like the lungs of a foetus, no air having ever penetrated into it. It had 
become developed in size, but its cellular structui’e was completely wanting. When 
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the wholo of the lung was placed in water it floated ; but when the inferior lobe 
was separated it iinniediatoly sank to the bottom of tho vessel. No doubt this was 
a case of partial atelectasis. 

This portion of the lung had not received air in the first instance ; 
and it liad become afterwards consolidated or hepatised, so that it 
could not be inflated. The illustration (Fig. 1, p. 205) represents the 
condition of tlie lungs described under the name of atelectasis. 

A child, aged five weeks, died suddenly, and its death was attributed to an 
opiate, althougli the cireiiin stances rendered it highly improbable that the child 
had died from poison. Tlio body was in good condition. The lungs wore found 
Ipng at the back part of tho chest, inelastic, and presenting no crepitation in any 
part. They had the usual a]ipoaran(;G of tho unexpanded lungs of the foetus. They 
weighed 1,080 giviins. They sjink in water, and when divided into many pieces no 
portion of them floated. Tt was difficult to inflate them, and tho portions inflated 
readily lost the air by compression and sank. TJio microscope showed an absenco 
of cellular stnicturo. It is surprising how the child could have lived so many 
weeks with this state of ilio lungs ; and it is obvious that under such circumstances 
a very sliglit obstruction to respiration would suffice to account for its sudden death 
{TAinr.tt, 18(18, 1, p. 870). 

Vernon attended a healthy woman, who was delivered of a child at about the 
sixth immfh of her pregnancy. The child was born before his arrival, and ho heard it 
crying strongly from under the bed-clothes as ho entered the room. After removal 
from the mother tho child cried at intervals, and it was obse^rved that its chest roso 
and fell as in ordinary breathing. It lived five hours, and it then appeared to die 
from feebleness and exhaustion. It was a female (*hild, and very small ; the body 
weighed ‘J lbs. Ill ozs., and its length was 12j inches; tho eyelids were adherent. 
Tho lungs wore of a purplish-red colour, and slightly overlapped the bag of the 
heart; they sank in water, both entire and when divided into small pieces, woro 
not crepif nut, and broke down under firm compression ; and there was no appear- 
ance of air-cells in a section of tho lungs when examined by tho microscoi>o. The 
ductus arteriosus and foramen ovale woro in their fcetul state {Lancet^ 1855, 1, 

Albert met with a case in which a child died ihirtt/->si.r hours after its birth, 
having been attacked with convulsions at intervals during that time. On inspec- 
tion the whole of tho right and the lower portion of the left liuig were found to ho 
in their fietal condition, and they immediately sank wlicn immei'sed in water. 
There was no diseased appearance in the organs, and tlio undistondod portions were 
easily filled by blowing air into them. This, indeed, is the tost of this condition. 
The lungs ai-o not diseased, but simply unexpanded. 

Dondors made a post-mortem oxamination of tbo body of a child for one of his 
lectures on Eoreiisic Modicino. Tho lungs were of a uniformly brown colour, 
placed rather on the side of the chest, with their edges superiorly. They both sank 
in water; the right was readily inflated; the left was cut into pieces, during which 
process no crepitation was heard or felt, and each jiioce sank in water. A knife passed 
with light pressure o\^er the section expressed only a little reddish- coloured fluid. 
The bladder w^as empty. There was no meconium in the largo intestines. There was 
no food in the stomach. The conclusion was — an immature ♦hild of about seven 
months, stiU-born, which did not remain in tho^uteins, or only for a short time 
after death : only a short time dead. 

Tho error of this conclusion was subsequently demonstrated by the ascertained 
facts ojptho case. Tho child at its birth gave but slight signs of life, but on the 
employment of the ordinary means it soon began to ovy in tho usual way. For 
some hours it lay quietly moaning. In the evening it was of a bluish colour, but 
became more lively on the application of warmtb. It soon grew cold and rigid, 
and died twelve hours after its birth. Donders refers to another case. Tho child 
was immature, cried strongly»at birth and later ; subsequently it only moaned, had 
n warm bath which roused it, but it ultimately died in sevtmteen hours after birth. 
After death the lungs were found in the state in wliich they are usually met with 
in children that have not breathed perfectly {Med, I^ressy Nov. 22nd, 1865, p. 457). 

Schwbror delivered a woman. The child did not breathe when bora, but showed 
some signs of lii’o. Thus tho pulsation of tho heart and umbilical cord were per- 
ceptible. Tlieso gradually ceased, and no effoi*t could restore the child. On 



216 


LIVE BIBTH. 


inspection the limgs were found to contain no air ; there was no crepitation when 
the substance of the lungs was cut, and the}’ sank in water, not only in the entire 
state, but when divided into numerous pieces. Poncet produced before the Lyons 
Medical Society the lungs of a foetus, prematurely born. The child had cried, 
breathed, and lived an extra-uterine life for ten honrsy but the Jungs sank 
completely in water as if no rospiriition had taken place {Lancety 1872, 1, p. 227). 

Budin has added to tlie numl)or already colhictcd two woll-markcfl cases, 
showung that a child may live and breathe, and yet the lungs may preserve their 
fa)tal characters. In August, 1871, a woman was delivered of a child at six months 
and a half of utoro-gestation. The child was weakly ; it breathed and cried 
occasionally, but in a feeble tone, and survived its birth thirty-eiglit hours. The 
lungs liad all the usual hxital characters in situation and colour. When placed on 
water they sank, both when entire and when ilivided into small pieces. On com- 
pressing the cut j)orti()n« under watei*, there was no crepitation, and a few very 
small hubbies of air escaped. In the second case the facts wore precisely similar, 
but the cliild lived only four hours. The air had not penetrated beyond the 
bronchi and their ramifications (“ Ann. d’llyg./’ 1872, 2, p. 181). Other cases are 
refoiTcd to in this volume, all lending to sliow that there may bo a certain amount 
of respiration which the hydrostatic test will not indicate, the amount of air taken 
into the bronchial tubes not l)eing sutlicient to give buoyancy to any portion of tho 
lungs. In all those cas(\s tho children were foehlo iind immature ; they had not the 
power to distend tho air-cells of tho lungs. Still tliey were iiviny children. The 
only facts which indicated that breathing had taken place, in the opinion of lludin, 
wore the escape of a scrosaiiguinolent liquid, with minute bubbles of air, when a 
section of the lung was couqm^ssod in air, and the escape of similar hu])bles when 
the cut portion of lung was compressed under water. As, however, there wfis no 
crepitation on pressure, the air wliich thus escaped could hardly havw been in the 
substance of the lung, but w’as most probably derived from tho siulace. Its 
prcsenco‘, tliertlore, i)rovcd nothing on which reliance could bo placed. 


It is quite uniiecossary to niultijdv tliese examples, wliicli might 
easily be done many times <)V(t; they only show that the medical jurist 
who relies upon tlie liydrostatic test alone will fall into grievous error. 
It is not iiiiprohahle that many such come yearly before coroners, and 
that tliey are dismissed as cases of still-born children, notwithstanding 
that marks of murderous violence are often found niioii the bodies. 

Metzger supposed that premature cliildren alone were likely to 
present tliis anomaly — Lc., of continuing to live after birth witlioiit 
leaving any clear signs of respiration in tlieir Jungs ; hut in children 
horn at tlie full time the lungs may present the same condition. 

Strohl remarks that it is not disputed that a child which has 
l)renthe<l has lived ; but he asks how lias it come to pass that when 
there is no air iir the lungs tlie child is pronounced not to have lived. 
This doctrine is false in principle and in its applications, and at the 
same time disastrous in its cjjnsequences. Thus the legal autliorities, 
in i)lace of asking wlietlier a child lias lived at its birth, ask whether it 
lias breathed. If a negative answer is returned, the case is at once 
Bet aside, and as an act of murder cannot be perpetrated on dead 
body, aiiv one charged witli the murder of the child must be acquitted 
(“Ann. dTIyg.,” 1807, 2, p. 220). 

Some medico-legal writers, hi dealing witli tliis subject, ignore 
these facts. Senator lays down the pro|)osition that, in a question of 
infaiiticid(‘, n^spiration and life are convertible terms, and that every 
child should he considered as having lived aj'ter birth, or been born live, 
wlien it is proved that it has breathed (Horn's Vierteljahrsschr., 
1866, 1, p. 99). Kvcji in assuming this to be true, it does not follow 
that wlieii the proof of breathing fails, the child has been born dead. 



HAS THIS CHILD BREATHED? 


217 


The cases given above also demonstrate the fallacy of those medical 
opinions which have been given by some experts in civil cases, involving 
questions connected with live birth, inheritance, and tenancy by 
courtesy. Looking to the condition of the lungs alone, it is obvious 
that many children would be pronounced dead, who were not only 
living when born, but had survived their birth many hours. Such a 
life, although not indicated b}" those changes in the lungs which are 
brought about by active respiration, must still be called extra-uterine. 

Oases of the above description are beyond the reach of the hydro- 
static as well as of all other tests applied to the respiratory organs, 
because the lungs do not receive and retain a sufficient quantity of air 
to give buoyancy after death, although the children may have lived 
some hours. The hydrostatic test is no more capable of showing that 
such children as these liave lived than it is of indicating from what 
cause they have died. Facts of this kind demonstrate that a passive 
existence may be for some time maintained under a state of the 
respiratory process not to be discovered after death. In the opinion 
of some, these cases form a serious objection to the hydrostatic test ; 
but it is difficult to understand how the^" can affect its general 
application — or why, because signs of respiration do not always exist 
in the lungs of children that liave lived, we are not to rely upon them 
when they are actually found. These singular instances prove that we 
are greatly in want of some fact to indicate life after birth, when the 
sif/ns of respiration are absent. Until we discover this we must, of 
course, make the best use of that knowlerlge which lies at our disposal ; 
taking care to appl}^ it to those cases alone to which cxi)ericnce shows 
it to be safely adapted. In the meantime, the common inference that 
a child has boon born dead because its lungs sink in water, is never 
likely to implicate an innocent person, and it can only operate by 
sometimes leading to the liberation of the guilt}". 

Erroneous Medical Evidence from sinkinr/ of the Lungs, — It is a fair 
subject of consitleration whether a great error is not committed by 
those medical i)ractitioners who pronounce children to have been born 
dead, merely because the lungs contain no air and readily sink when 
placed on water. We are only entitled to say, in all such cases, that 
there is no evidence of a child having breathed or lived. Many might 
be dis])Osed to consider it an unnecessary degree of relineinent to 
hesitate to expres?^ an opinion that a child was bofii dead when its 
lungs sank entirely in water, because certain cases have occurred 
wherein these characters have been posscf^sed b}" lim^L^ taken from the 
bodies of children that liave survived their birth many hours. To 
those inclined to adopt this view, the answer to such a question is of 
far greater importance in a medico-legal than in a medical point of 
view. In the latter case, no responsibility can bo attached to the 
expression of the opinion commonly adopted ; in the former case, how- 
ever, when the question refers to child-murder, a serious responsibility 
is incurred by a medical man. If a child can live for six or twenty-four 
hours without receiving into its lungs sufficient air to allow even one- 
thirtieth part of their substance to float, it is clear that sucli a child 
may be the subject of a murderous assault ; and if a medical practi- 
tioner, losing sight of this fact, should declare, from the hiiigs sinking 
in water, that the child must liave been born dead^ his assertion may 
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afterwards be contradicted, either by circumstances, by the testimony 
of eye-witnesses, or by the confession of the woman herself. He will 
be required, perha 2 )s, to revise his o];)iiiion ; and lie will tlien find that 
the fact of the lungs sinking in water is rather a want of evidence of 
life after birth, than a iiositive proof of a child having been boni dead. 
The sinking of the lungs is indeed a strong 2}re$umiition in favour of 
still-birth, but it is nothing more ; and is not, as it is often set down, 
a direct or positive proof of the child having been born dead. There 
ai’e many cases rei)orted w’hich show that this is not an unnecessary 
caution. 

Meckel relates two instances in which the luiies sank iu water, but the women 
respectively confessed that they had destroyed theii* childi'ou (“ Gerichtl. Med,,** 
p. 365). 

The cases convey a warning to medical witnesses on the danger of 
expressing an opinion not strictly warranted by medical facts — an 
opinion which must be in such cases merely speculative. 

The body of a male child was found lmi*ied in a garden in a pasteboard box with 
the lid turned inside out, and on the top there was a quantity of mould. Tho body 
was thirteen inch(*s long, and weighed one pound aTid thi'ee- quarters ; the eyelids 
were adherent ; the testicles had not descended. It was ascertained that it had been 
buried a fortnight, which accounted in some degree for the liglitness of its weight 
in projioriion to its leiigtli, find for a slight separation of tho cuticle from some 
parts of tlie arms ; the body looked otherwise healthy. The uterine age was 
probabl}' about seven months. On examining the lungs, they wore found to bo 
quite finn, like the liver; and thtt/ sa)ik hi hath wholly tnal in ixirts. The 

right lung was of a dark brown mahogany colour, but the upper lobe of tho loft 
was of rather a lighter colour than any other part of the lungs. However, this 
lobe sank immediately upon being placed in water. 

The evidence proved that the child was not only born alive, 
but that it had lived tea minutes at least, and perhaps longer, 
after birth. It ajijiears that an elderly woman, living near, was sent 
for, and when she arrived she found the child, witli the placenta 
attached to it, in the close-stool. She noticed that the child moved its 
arms ; she therefore took it up with the placenta, and wrapped it in 
flannel. It eontiiiuod to move its lijis for ten minutes, according to her 
account, hut it uttered no cry. When the child ceased to move, she 
divided the cord seven inches from the body, and tied it into a knot 
{Med. Gaz., vo],*40, p. 1022). 

It has been recommended that medical jurists should consider as 
dead eveiy child'that has npt breathed, i.c. whose Imufs sink in water; 
but they w ho give this advice at the same time admit that children may 
come into the w orld living without breathing, and the law holds, under 
the decision of its expounders, that respiration is only one, and pot an 
exclusive jiroof of life. In order to establish life, or even live-birth, 
respiration need not always be proved, either in civil or criminal 
cases. A medical jurist would, therefore, he no more justified in 
asserting that all such children w'ore necessarily born dead, than that 
they were born living; and^it is not jiossible that his statement can 
ever be the means of involving an innocent person. It is certain, how- 
ever, that Avhen the lungs of a child sink in water, it is not safe to 
consider such a child as having been horn dead, for it cannot be too 
strongly borne in mind, that a woman is not now charged with murder,. 
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merely because the lungs of her child float or sink in water, but because 
there arc upon its body marks of violent injuries apparently suflicient to 
account for the death of a new-born child, or there are strong moral 
I)resumptions of her guilt. But there is another aspect in wliich this 
question should be viewed. There may be no marks of murderous 
violence on the body of the child, nor any proofs of ill-treatment, yet a 
child born under these circumstances may liavc died througli the culpable 
neglect or reckless indifference of the woinan. In reporting two cases of 
atelectasis, in one of wliich a child had survived its birth twelve hours, 
Moore remarks that when such a child is deserted or exposed, without 
the necessary attention required for its helpless condition, the condi- 
tions are precisely fulfilled to cause its death within a few hours under 
a diminution of temperature and a total expulsion of air from the lungs. 
He has no doubt that many a child so found, which had met with its 
death through want of care, is looked uiioii as not having lived {Med, 
Press^ November 22nd, 1865, p. 458). It will be seen hereafter that 
some of our judges have given a strong exposition of the law, so as to 
bring all cases of tliis description within the crime of manslaughter. 

The explanations offered to account for the facts are, 
according to Dixon Mann (‘‘For. Med,”), as follows: — Masclika and 
others deny that air enters the lungs at all in such cases, the passage 
of air along the trachea and bronchi is regarded as sufficient to 
account for the signs manifested during life. Others accept the 
theory first propounded by Simon 'rhomas — tliat in feeble infants 
the respiratoiy movements ma}’' gradual!}^ subside in such a wa}^ that 
the passive elasticity of the lung-tissue, at every respiration, drives 
out more air than is drawn in at the inspirations, in this way the 
lungs after liaving breathed gradually return to the fcctal condition. 
As the result of experimental investigation Ungar states that the air 
which has entered tlie lungs mag be entirely absorbed after respiration 
has ceased by the blood circulating through them. 

Any discussion on these three explanations would be useless and 
out of place here when the facts themselves, with which alone a medical 
jurist is concerned, are attested by so many independent witnesses. 

B. The Lungs or Fragments may float though the Child has 
N pT MADE Efforts at Breathing.,, 

(a) From Futrefaction, — The lungs of a still-born child, when 
allowed to remain in the thorax, are slo^y in undergefing putrefaction ; 
but, nevertheless, they sooner or later acquire suflicient air to render 
them buoyant in water. This form of gaseous putrefaction may even 
take Tjlace in the lungs of a cliild which has died in the womb. One 
instance of the kind is recorded by Albert (Henke’s Zeitschr., 1837, 2, 
179), in which the child was cut out of the uterus in a putrefied state, 
and its lungs floated when f)laced on water. It has been also alleged, 
that the formation of air znay take place in the lungs from putrefaction, 
and not be indicated by change in colour, ^mell, or other properties of 
the organs; but, admitting that this may occur, it can create no difficulty 
in the investigation. 

When the lungs are putrefied, this will be determined, in general, by 
putrefaction having extended throughout to all the s'oft parts of the body. 
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Tlie organs, according to the degree of putrefaction, will be found soft, 
of a dark green or brown colour, and of a highly offensive odour ; and 
the serous membrane covering the surface will be raised in large visible 
bladders, from whicli the air may be forced out b}" very moderate 
compression. It has been remarked that, under the same conditions, 
gaseous putrefaction takes place as rapidly in the liver, heart, and 
thymus-gland of a new-born child as in the lungs. We should, there- 
fore, examine the general condition of these organs and the body. The 
distension of the lungs with gas from putrefaction cannot be easily 
overlooked nor mistaken for the air of respiration. The answer to any 
objection founded on the putrefied state of these organs must at once 
suggest itself. It may be that the medical witness cannot obtain 
satisfactory evidence from experiments on lungs in such a condition. 
He should then at once abandon the case, and declare that in regard to 
the question of respiration, medical evidence cannot establisli either the 
affirmative or the negative. The fact of his not being able to give the 
evidence required, cannot be imputed as a matter of blame to him, 
because this is due to circumstances over whicli he has no control. In 
a case of poisoning, the appearances after death in the viscera may be 
entirely destroyed hj^ putrefaction ; but no practitioner would think of 
looking for proofs when the circumstances rendered it imi^ossible for 
him to obtain them. 

The liydrostatio test wlieii completely applied as above described 
will distinguisli putrefaction from respiration as follows : — 

If such a piece of decomposing lung be firmly squeezed, as mentioned 
in the details of the test, the gas will be casil}^ forced out, because, 
owing to decomposition, passage in any direction through the tissues is 
easy, and the lung will then sink, this is in contrast to the beliaviour 
of a piece of respired lung (not decomiiosed), for in this case tlie air is 
only able to travel along tlie natural passages, and it is practical!}" 
impossible on applying moderate or even severe pressure (in the ordinary 
way), to avoid blocking some of the tubes in the middle, and so 
retaining some of the air in their distal parts, hence, short of severe 
hydraulic (I merely use the term to indicate the sort of severity I mean) 
Iiressure, tlie lungs will lloat by reason of this imprisoned aii*. When 
decomjiosition has advanced, the differences will disappear because the 
res})ired air in tlio tubes can find, equally with the gases of decomposi- 
tion, a free passage in any direction. 

The possible danger of placing reliance upon the results obtained 
from lungs wliicirare decomjiosod is illustrated by a case reported by 
Douillard, in November, 1871. 

Fajolo exainiiiod the body of a now-borii mature child, which was fount^on the 
hanks of a river, partly iuimersed in wat(?r. The body was much decomposed ; 
there were many w’oui ids and fractures about it; but it was impossible to say 
whether these injuries had boon produced before or after death. The body of the 
child had boon exposed six weeks. The organs of the chest, including the lungs, 
floated on water, and each lung floated separately. • There was no appearance of 
air-vesicles, as in putrefactiou, and when tho structure of the lungs was broken up 
by compression, thoro was no crepitation, and the organs (entire) still floated on 
Wider. • 

On these grounds, Fajole concluded that the air contained in the lungs 
was not owing to puti*elaction, and that tlie child had breathed. Next 



HAS THIS CHILD BREATHED ? 


221 


day, the lungs were re-examined by Fajole and another physician. To the 
surprise of both, when the lungs were placed on water they sank. This 
difference in the results required explanation. From some experiments 
on the lungs of rabbits, Fajole still concluded tliat the air in the lungs 
was not derived from putrefaction. The matter was referred to tlie 
Medico-Legal Society of Paris, and they came to tlie conclusion, 1st, that 
it was ])robable, but not certain, that this child liad breathed ; and 
2nd, that the contlicting results obtained from the hydrostatic test were 
owing to the structure of the lungs being broken up and the escape of 
the air, as the result of the imbibition of water betweeji the two trials 
to which tliey were submitted (‘‘Ann. dMiyg.,” 1872, 1, iq). 204, 409). 
In a case like this, it would have been more prudent to liave placed no 
reliance upon experiments with i)utrefied lungs. After six weeks' 
exposure in water there was a great probability of error accruing from 
putrefaction of the organs. The floating was probably caused by some 
small bubbles of air remaining in the lungs, as tliey were not cut into 
small pieces before compression. The conclusion drawn was too vague 
and indefinite for an English court of law. It is not probability, but 
certainty, which is required for medical evidence in a case of child- 
murder. 

A case may possibly occur wherein the characters presented by 
the lungs will be such as to create some doubt whether tlie buoyancy 
of the organs is due to putrefaction or respiration; or, what is not 
unusnal, whether the putrefied lungs rmiy not also have undergone 
the changes jiroduced by respiration. The facts may be apparently 
explicable on either assumption. Other facts, under a proper investi- 
gation, may serve to remove any doubt. In some instances there 
has been on tlie part of medical men a disposition to draw the same 
inferences of resjiinitiou from putrefied lungs, as would be correctly 
drawn from those which are recent. Tlie gases of putrefaction are 
generally distributed in large and sujierficial bladders beneath the 
pleural membrane. The gases themselves have an oflensive odour. 
The air of respiratiou ma}" be seen in the minute cells of the lungs 
either by the eye or with the aid of a lens ; but when the lungs are 
clearly putrefied it is proper not to strain medical evidence too far. 
These remarks apply only to lungs on which experiments are made in 
order to determine the fact of breathing. The body may be putrefied 
but the lungs may not share in this condition. In this case the results 
of experiments might be admissible as evidence. 

(b) From Artificial Respiration^ — It has doen alleged that 
the organs of a still-born cljild may be made to assume, by artificial 
inflation, all the characters assigned to those which have undergone 
respi^jatioii. In modern works on obstetrics (Williams' “ Obstetrics ") 
will be found at least three methods of artificial respiration, viz., 
Laborde's, Schultze's, and Byrd’s, into the details of which it is need- 
less to enter, but for all of tliem are claimed cases of recovery from 
asphyxia neonatorum. Tlius, it is said, a child may not have breathed, 
and yet the application of the hydrostatic test would in such a case 
lead to tlie inference tliat it had. It will b(> seen that tlie force of this 
objection goes to attack directly the inference derivable from the 
presence of air in the lungs. There is only one form under which it 
can be admitted, namely, as it aiiplies to lungs which have been 
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inflated while luing in the cavity of the chest. Any experiments per- 
formed on inflation after their removal from this cavity, can have no 
practical bearing ; since in a case of infanticide we have to consider 
only the degree to which the lungs may he inflated by a person who is 
properly endeavouring to resuscitate a still-born child. The difliculty 
of inflating tlie lungs of a new-born child is too well known to reejuire 
to be here adverted to ; and the greater the violence used, the less 
likely is the air to pass into these organs, but it rather flnds its way 
through the gullet into th(3 bowels. 

Tlie author having had several opportunities of examining the lungs 
of children in wliich inflation had been resorted to, not for the express 
purpose of creating an objection to the hydrostatic test, but with the 
hand fide intention of resuscitating them, the results may be here stated. 
In some of these instances a tube had been used, and in others the 
mouth. 

In tho firjst case it was found that only about one-thii-teoiith of tlio 
structure of the lungs had received air. In the second, no part of the lungs had 
received a trace of air, although iiillation had been repcatotlly resorted to; and the 
air had passed entirely into the abdoineii. In third, attempts wore made for 
upwards of half an liour to inflate the organs, but no air was found to have poiio- 
trated into them. In a fourth, no air hati entered the lungs; and in a fifth, 
although a small i)ortion had i^enotrated into tho organs, it was readily forced out 
by compression. In rep(Mitodly i^erformiiig exx^erimeiits on children, the 

results have been similar; the lungs, after several attempts, were found to have 
received only a small cpiantity of air. 

Thus, then, it w’ouhl apjiear that the liiugs of a uew-born child may 
be inflated in situ^ altliough with some difficulty, and that tho quantity 
of air which they receive under these (drcumstances is generally sniiill. 
If the efforts at inflation are continued for some time in the dead body, 
and the tube is violently introduced into tlie larynx or Avindpipe, or if 
the organs are inflated after removal from the chest, witli the express 
intention of causing them to resemble respired lungs, the result is 
difl’erent ; but this is not the mode in which the obj(;ction can possibly 
occur in a case of infanticide — a circumstance wJiicb appears to luive 
been overlooked b 3 " some of tliose Avho liave examin<?d this alleged 
objection to the hydrostatic test. It is not likely that a woman, if able 
to perform tlie experiment at all, would be capable of doing more than 
a practised acconchenr; and tlie jirobability is, that she would, in 
general, altogetlmr fail in the attempt. One case is recorded, in which 
aAvonian, recently delivered, is stated to have succeeded in artificially 
inflating the lun^is of her child (Meckel, “Lehrb. der Gerichtl. Med.,'' 
p. 308; see also Kdin. Med. and Sury. Jour., vol. 26, p. 374); and 
another, in which tliis defence Avas urged on the i>art of a woman, 
is reported by \'on Siebold (Henke’s Zeitschr. der S. A., vol. 8, J.845). 
The child, in this instance, Avas found Avith its head cut off, and the 
lungs contained air. The inconsistenc}' of the Avoman’s statement as 
to the mode in which she inflated the lungs avhs clearly proved, and 
the examiners did not hesitate to give a decided oiiinion that the air 
found in the lungs had been» derived from the act of resjiiration, and 
not from artificial inflation. This case shows that, Avlien a theoretical 
objection of this kind comes to be tested practically, it ceases to 
present any difficulty. It may happen, hoAvever, that another person 
may inflate the lungs, and if the mother has been secretly delivered, 
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she may be wrongly charged with murder (see case, Casper’s Viertel- 
jahrsschr., 1859, 2, p. 38. A midwife here attempted to revive a child 
by breatliing into its lungs after removal of its body from the soil of a 
priv}", but the circumstances of the case were well known from the 
statement of the midwife. Other instances of inflation are reported by 
Dommes, in the same journal, 1860, 2, p. 131). 

If the lungs have been artificially inflated, they would resemble, by 
tlieir partial distension with air, aiid other physical characters, those of 
children which had been imperfectly breathed. Like them, they may 
float on water ; but on cutting them into pieces, some of these would be 
found to sink. Experiment has repeatedly shown that when respira- 
tion lias been feeble, and no artificial inflation resorted to, the air may 
be forced out of tlie lungs by moderate compression, and the portion 
so compressed will sink in water. If the compression be produced 
under water, bubbles of air may be seen to rise through the liquid. 
The results have been exactly the same when the lungs were inflated 
artificially as they were lying in the chest. 

Artificial lufiation Compared with Natural Respiration.— 

If res]>iration has been perfectly established, and the lungs are well filled 
with air, it is impossible so to expel this air by compressing the divided 
portions of tlie organs short of such as would destroy their structure as 
to cause them to sink in water. If they liave been only imperfectly 
distemled by the act of respiration, they retain more or less of their 
fmtal (!ondition, and the air may be forced out of them to a sufficient 
degree to cause them to sink in water. It has been considered that in 
all cases of airtificial inflation as distinct from the act of respiration, the 
air introduced could be expelled by compression of the lungs, and hence 
that a difference existed between lungs which liad perfectly breathed 
and those which had been simply inflated. The author’s own experience 
is ill favour of this view. 

In many cxperimeiits performed on the lungs of still-born children which had 
bc30n artificially inflated, firm couiprossiou of them in a folded cloth sufficed to expel 
the air, which was in general oidy very partially distributed in isolated patches 
through the substance of the organs. 

Braxton Hicks met with a case in his practice which shows that 
this distinction is certainly not in all cases available, and that too 
exclusive a reliaiice^upon it, without full consideration, of other circum- 
stances, may mislead a medical witness. 

He delivered a woman of a full-grown child; jt was still-boili, and there was no 
effort at respiriitioii. An attempt was made to resuscitate the child, hut unsuccess- 
fully, by Mowing air into the lungs through a catheter. On iiispoction, the lungs 
were observeti to bo of large size, but they did not present the usual appearance of 
lungs '^hich had breathed. Although about three -fourths of the organs had 
received air by inflation, they were of a pale-fawn colour, like the th 3 'iyias gland. 
The air was contained in the minute air-cells. Thej’’ floated on water as well as all 
the pieces (fifteen or sixteen) into which they were divided. Sir Thomas Stevenson’s 
experience confirms this observation. When compressed between the fingers under 
water, small bubbles of air 'escaped; but no amount of compression short of 
destroying their structure caused these pieces to sinlf. A fact of this kind shows that 
the non-expulsion of air from lungs by compression .must not be regardotl os an 
absolute proof of respimtion. 

It must be taken with other circumstances, c.//. absolute weight and 
colour, as a fact, to show that the child has either breathed, or has 
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had its lungs perfectly iiillated in a hand Jjde attein])t to restore life 
after birth, either by the mother or b}' some ])erson present at the 
birth. 

In resi)ect to lungs thus submitted to a compression, the results are 
tlie same wliether the cliild has breathed for a short or a long time after 
its birth, provided only the act of breatliing has been complete. 

In one iTistaiico the author found it impossible to expel the air when the 
child had lived to make no more than one or two respirations, and had died beforo 
it was actuMlly born. On this occasion it was found necessaiy, in order to oiloct 
delivery, to destroy the child w^hilo its head was presenting. It lived, however, a 
sufficient lime after the protrusion of its head, with the greater paii; of the 
biain destroyed, to cry loudly for an instant. The general ajmearance of the body 
sliowcii tluit it had attained to the full period of g(^station. (5n opening the chest, 
the lungs wore seen projecting slightly forwards over the sides of the poricardiiini. 
Thej'' were of a light-red colour, but not crepitant under the linger. They had the 
external physical characters whicli these organs are know'n to accpiire on the finst 
establishment of respiratitm ; but the absence of crepitation proved that the air- 
cells wore iu»t completely lillcd. The colour of tbo external suiiaco was throughout 
unifonn, a circumstance which the author never witnessed in lungs that hud been 
artificially iiilltited, except when the inllation had Leon carried to its fullest extent 
out of the body. Then, however, there is commonly distinct crepitation. When 
lemoved and jdaced on water, the Iniigs floated freely ; and, on being separated, 
both aj)pcared e(iually buoyant. Each lung was next divided iido sixteen pieces, 
and eveiy j)ieco lloate«i. Tii dividing them, it was observed that the colour was 
unifonn throughout tla*ir substance, but there was no sense of crejntation under 
the knife; and tho colls in which the air was dilTiised could not be seen. The 
pieces were then subjected to forcible compression for some tinio in a folded cloth. 
The cloth wa.s ruptured by the force ompkyed : yet, on removing the jueces, and 
placing them on water, they all continued to float. A portion of air had, 
undoubtedly, been forced out, ])ut not sufficient to deprive any of them entirely of 
their buoyancy. The compression was earned to the farthest possible limit 
consistently with the preservation of tho structure of the lungs. 

From this we learn that in some instances tw-o or three respirations 
may suffice to give great buoyancy to tiie lungs, and so distribute tlie 
air tliat it cannot bo forced out of tlie small cells by comju'ession. 

It must not, however, be supposed that, in all cliildren which have 
lived but a second or tw^o to resinre, similar results wdll be obtained. 
Tlie respiration of an instant may distend the lungs of one child, as 
much as respiration continued for several hours would those of aiiotlier. 
The time which a child lias survived its birth does not allow us to 
predict to what degree its lungs will be found distended on inspection, 
or wdiat the results of experiments on these organs will be. A child 
may have breatlied feebly, and have died either in a few minutes or 
hours, or not ui/^il many davs have elapsed after its birtli. There is, of 
course, no definite bonndaiy between the perfect and imperfect disten- 
sion of the lungs, but by the latter condition w^e may understand that 
state of the healthy organs in wdiich they contain only sufficiejit^ air to 
render them buoyant in water ; and from the slight difterenee in their 
specific gravity and that of water, a small quantity will suffice for this. 
In these cases, the colour, volume, weight, and consistency of the lungs 
are scarcely changed from the foetal condition. 

The results obtained submitting the lungs to compression in 
cases of respiration and iii-tificial inflation have been very different in 
the hands of experimentalists. 8ome state that they have been able to 
force out the air in both instances, others in neither case. These dis- 
crepancies may depend either ui)oii the different degrees of pressure 
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employed, or upon the actual degree of distension of the lungs. There 
has been a great deal of misplaced discussion on this subject. One 
case should at least be adduced, in which a woman charged with child- 
murder has been exposed to any risk of conviction, from the admission 
that air cannot by comj)ression be forced out of artificially inflated, or 
that it can be expelled from respired lungs. There is not a single 
instance in our law-records of such an objection being raised upon any 
but mei’ely hypotlietical grounds. If compression be trusted to as a 
criterion, without a proper regard to other facts, a practitioner not 
used to such cases may undoubtedly be easily led into error; but he 
may bo equally deceived if he trust to a mere pliysical insi^ection of the 
lungs. The one means should be used to supplement the other. 

Artificial Infiation not Distinguishable from Imperfect 
Respiration. — It must, liowevor, be admitted that tliere are no 
means of distinguishing feeble respiration from artificial infiation. The 
pliysical characters of the lungs will be unaltered ; and compression 
may, in cither condition, destroy tlieir buoyancy. In a case of this 
kind, tlie only course left oiien to a medical witness is, to state that 
the evidence derived from experiments on the lungs left it uncertain 
whether the child in question had breatlied, or had had its lungs 
artificially inflated. The jury will then know how to return their 
verdict ; for it must be remembered, tliey have always circumstances, 
as well as medical opinions, to guide their judgment; and it is upon 
the tvhole, and not upon a part, of the evidence laid before them that 
their verdict is founded. 

The occasional difticultj’' of distinguishing artificial inflation from 
respiration, whether perfect or imperfect, has been represented as a 
serious objection to the employment of the hydrostatic test. Even 
admitting, in the few instances in which such a defence on the part of 
a prisoner is jjossible, that a practitioner is unable to distinguish one 
condition from tlie other, this becomes purely a point for the considera- 
tion of a jury; it cannot affect the general application of the hydro- 
static test. The question relative to the respiration of a new-born child 
is not exempted from doubt ; but it would be inconsistent to contend 
that, because certain means of investigation will not always enable us 
to express a positive opinion, we should never have recourse to them. 
No medical man in the present day would trust to the floating of the 
lungs as a sign of bl*eathing, before he had ascertained that the air con- 
tained in them could not be expelled by compression. The charge 
against an accused party is not likely, tl^refore, to oe sustained by 
medical evidence of the respiration of the child, unless the child has 
actuallj'^ breathed ; but it is possible that, owing to a want of evidence 
which jpight j)rove that feeble respiration had taken place, a guilty 
person may escape upon the assumption that the lungs might have 
been artificially hiflated. 

Casper laid down what he thought to be means of distinguisliiiig 
between artificial inflation and natural respiration of the lungs ; and 
states tliat when we observe the following pjiicnoniemi : — 

a sound of crepitation without any escape of bloody froth on incision, lacora- 
tion of tho pulmonary colls with excess of air (hyporaeria), bright cinnabar-red 
coloui* of tho lungs without any marbling, and perhaps air in the (artificially inflated) 
stomach and intestines, 
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we may with certainty coiickule that the lungs have been artificially 
inflated (‘‘Handb. of For, Med.,” vjI. 3, p. 68, N. S. Soc. Trans.). 

In refercuico to this objection, there are only two cases which may 
give rise to some doubt respecting the source of the air contained in 
the lungs of a new-born cliild. 

Doubtful Cases. — 1. In the case of a child that has not breathed, 
the lujigs may be disjiroportionately lieav}', Aveigliing nine hundred to 
one thousand grains, and they maj' have been artificially inflated in the 
attempt to resuscitate it. Unless, in this case, the air was expelled by 
compression, an inference might be hastily drawn, that tlie child had pro- 
bably breathed. The error could be removed only by circumstantial 
evidence ; which, however, is generally siillicient to remove a specula- 
tive objection of this kind. But unless the fietal lungs were highly 
congested, diseased, or of extraordinary size, it is not likely tliat they 
would weigh so much as is liere sui)posed. These doubtful cascis may always 
be suspected to exist when, with considerahle ahsoluie weighty the lungs 
contaim'crg little ai Ijet us, however, consider what would bo its practical 
bearing on a (piestion of child-murder, supposing the case not to be 
cleared up by any of the metliods above suggested. 1st. The fact of 
respiration would not be clearly proved, because the great absolute 
Aveight of the lungs, Avithout their structure being permeated Avith 
air, amounts to nothing. 2nd. Although the proof of respiration might 
not be made out, this Avouhl not show that the child Avas born dead ; 
for Ave know that a child may live many hours, and yet no evidence of 
life may be derived from an examination of the lungs {supra, p. 215). 
3rdly. Admitting that there Avas proof of the child having liA'ed after its 
birth, Avliether tliere Avere evidence of res[)iration or not, the cause of 
death Avould have still to bo made out ; and unless this be clearly traced 
to the wilful act of the prisoner — proofs of which are not likely to be 
derived from the body of a child Avliose lungs she has innocently 
inflated — she must be acquitted. Thus, then, it is ditiicult to under- 
stand how^ this objection, on the ground of ijiHation, can lead to any 
difficulty whatever in practice. 

A male child, Aveighiiig upwards of twelve pounds, died during dclhcry in a 
difficult labour. Jt gave lui signs of life Avheii born, and there was no pulsation in 
fjie cold. Its lungs were artificially inliated in the attempt to resuscitate it. The 
organs W'cighed nine hundred and ninety-four grains. The}" Avoro slightly crepitant 
inul flcnited (Jii AvaJer, but gentle pressure by the fingers eaus(;d them to sink. It 
was clear that the increased Aveighi depended on their great size, and not on any 
change produced rcs])iration . They contaimid hut a small (juaniity of air, 
which was easily exiielled by prcosure. In another case tlic child was born dead. 
The body was Avell developed, and the lungs weighed 7d8 grains. These organs 
were inflated as they were lying in tho chest. On moderate compression, when 
divided, they immediately sank in Avater, 

2. AVe will now take the coiiA^erse objection. A cliikl may liA^e anti 
breathe, and its lungs Aveigli much under the average of respired lungs, 
i.c. about se\xui liundred grains. In a case like this, unless the air 
resist expulsion by comjiression, a coiiverse* mistake might be made, 
and Ave should jirouounce a. child that had really breathed and survived 
birth to have been stilhborn, and to have had its lungs artificially 
inflated. This might happen in numerous cases of imperfect respira- 
tion after birth, did Ave not knoAV that the sinking of the lungs, Avhether 
containing air or not, and AAdiether this air be expelled by compression 
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or not, docs not necessarily prove that a child was born dead. It can 
only show, under the most favourable circumstances, that it has either 
not breatljed or breatlie<l but imperfectly. The sinking of the lungs 
may take place in a cliild wliicli lias survived birth and has really been 
murdered; but in such a case there may be no proofs of life; and 
therefore a person guilty of a crime would be discharged for want of 
sufficient medical evidence to convict. This, however, could not justify 
the entire abandonment of medical evidence in all such cases. The 
objection, therefore, on the ground of artificial inilatioii is more 
speculative than real. Adinitting that there is no ])ositive criterion to 
distinguish this condition from respiration in any degi*ee, it is difficult 
to conceive a case in which the objection could be sustained ; and, if 
sustained, it never could lead to the inculpation of the innocent. 

Improper Objections to the Hydrostatic Test. — Medical 

practitioners liave differed much at different times in their ideas of 
what the hydrostatic test was fitted to prove. The author thought that 
tlie hydrostatic test is no more capable of showing whether a child lias 
been horn alive or dead than it is of proving whether it lias been 
murdered or has died fi’om natural causes. Tlie majority of those who 
have imule experiments on this subject have only sliown by the use of 
tills and t)ther tests, whether or not a child lias breathed; they merely 
serve to furnish in man}" cases good proof of life from the state of the 
lungs ; and it is apparent that in no case are they susceptible of doing 
more. And even liere their utility is mucli restricted by numerous 
eouiiteractiiig circumstances (sec Ediu. Med. and Surf/. Jour., vol, 26, 
p. 365). 

If asked to state in what cases the iiulmonary tests are capable of 
assisting a medicail jurist, the answer appears to be : — 1st. They will 
clearly show that a new-born child has lived, when, during its life, it 
has Jiill!/ and jyerfecihf breathed. Oases of this description form a 
certain number of those which come before our Courts of Assize. To 
them the most serious objections are not applicable ; and tlie few which 
might be made to the medical inferences are not difficult to answer. 
2iid. They will allow a witness to say that the lungs must have received 
air either by hreathbuj or by artificial inflation. These are the cases in 
which a child has died soon after birth, and where the respiratory 
clianges are but imperfectly manifested in the lungs. JThey probably 
form a large proportion of those which fall under the jurisdiction of 
the criminal law. It might be considered, that the <pialifications in 
the inference here drawn would neutralist its force ; but it must be 
remembered that there are few instances of actual and deliberate child- 
murder wherein artificial inflation could become even a iiossible defence 
for an excused i)erson. So unusual is tliiskindof defence, that among 
the numerous trials for infanticide which took place in tliis country for 
man}" years, the author was not able to meet with a single instance in 
which it was alleged as an objection to the medical evidence derived 
from the buoyancy of the Ifnigs, tliat tlie prisoner had inflated them in 
order to resuscitate her child, Tlie reason is obvious : had sucli a 
defence been attempted, the whole of the circufiistantial evidence would 
nt once have set it aside. When in the suspected murder of an adult', 
a medical man swears that a fatal wound was such that the deceased 
might have inflicted it on himself, or that the prisoner might liave 
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produced it, lie is placing the jury in a position very similar to that in 
'which he places them in a case of child -murder, when he says that the 
child might have breathed, or its lungs might have been artificially 
inflated. How would a juiy decide in such a case ? Assuredly, by 
connecting certain facts with which a medical witness is not concerned, 
but which may satisfactorily suiiply the place of what is deficient in 
his evidence. It is for them to consider whether an accused party was 
or was nt>t likely, under the particular circumstances of the case, to 
have resorted to artificial inflation. It has been suggested that some 
person might inflate the lungs of a dead child, in order to raise a charge 
of murder against its mother; but this suggestion presupposes, outlie 
part of a criminal, a knowledge of the difficulties of medical jurispru- 
dence : and such a case is very unlikely to present itself. 

The hydrostatic test ought not, therefore, to be lightly condemned, 
or rejected upon a speculative objection. Though a medical jurist can- 
not alwa)' s draw’ a jiositive distinction betw’een tlie effects of respiration 
and artificial inflation on the lungs, still a jury may be in a situation to 
relieve him from this difficulty. If the iiiilmonary tests were wholly 
set aside, the consequence would be equivalent to declaring that child- 
murder could never be proved against an accused person, tliough it 
appears w^e may sometimes acquire, by an inspection, as great a 
certainty of respiration having been performed, and therefore of a child 
having lived, as of any other fact of a medico-legal iiature. But w^e 
may put the question in a practical light. If in tlie body of a healthy 
fiill-grow’n child, wdiich has but recently died, w’C find the lungs filling 
tlie cavity of the chest, of a light red colour, spongy, crepitant beneath 
the finger, weighing at least two ounces, and, wdieii divided into 
numerous pieces, each piece floating on w^ater, even after firm compres- 
sion — it is impossible in such a case to doubt that respiration has been 
performed. 

Bespiration Before or During Birth ? — It has been already 
stated that the pulmonary tests are fitted to prove only wdiether a child 
has or has not lived to breathe. Neither the hydrostatic nor any other 
test can positively show that the body of a child w^as entirely horn alive 
when the act of breathing was performed. As this is a subject wdiich 
generally gives rise to some discussion in cases of child-murder, a few 
remarks are hpre made on it : — 1st. Respiration may be performed 
while the child is in the womb, after the rupture of the membranes — 
the mouth of t-he child being at the os uteri {vide venjitus nterinuSy 
p. 204) ; its occiirrence, altlumgh extremely rare, rests upon undisputed 
authority. 2nd. A child may breathe while its head is in the vagina, 
either during a presentation of the head or of the breech {vide 
vagitus vaginalis, p. 204). It is not very uncommon, and it must be 
set down as a jiossible occurrence. 8rcl. A child may breathe 
while its liead is iirotruding from the outlet ; in this position respira- 
tion may be as completely set up in a few moments by its crying, 
as we find it in some children that have actually been born, and 
have survived, their birth*for several hours. This is the most usual 
form of resi)iration before birth. In vagitus uicrimis or vaginalis 
tlie lungs receive but a very small quantity of air ; in respiration after 
protrusion of the head the lungs may be sometimes found moderately 
well filled, although never, jierhaps, ijossessing all the characteristic 
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properties of those which have fully breathed. Tlie well-known occur- 
rence of respiration under either of these three conditions strikingly 
displays the fallacy of making this process the certain boundary of 
-extra-uterine life, A child may breathe in the uterus or vagina, 
or with its head at the outlet, and die before its body is born ; the 
discoveiy of its having breathed would not, therefore, be proof of its 
having enjoyed what has been termed extra-uterine life ** (for cases 
of this kind, see Med. Gaz., vol. 88, p. 394 ; Guy’s Hosp. Rep., 1850, 
p, 231). The death of a child wliich has breathed in tlie womb or 
vagina, from natural causes before its entire birth, is a possible occur- 
rence ; but its death from natural causes before birth, after it lias 
breathed by tlie iirotriision of its head from tlie outlet, is an unusual 
event. All that we can say is — it may take place ; but tlie death of a 
child under these circunistances would be the exception to a very 
general rule. Obeikainp, in four successive deliveries of the same 
woman, observed that the children breathed before delivery, but died 
before the}^ were born. 


A woman was delivered of a largo child, weighing thirteen pounds. The forceps 
were required in order to deliver the head. After the hoiid was born, and before 
the entire extrusion of the body, the child Im^athed four or live times. There was 
then a. total oossation of resj)iratioii, as well as of pulsation of the heart for 
sometime (apparent death) , but these wore restored by artificial inflation of the 
lungs, when the child was entirely horn. It was alive when last hoard of. If 
wo sui)i)oso that this woman had boon privately delivered of an illegitimate 
child, and there had been no assistance at hand, a practitioner, relying upon 
tho act of respiration as a proof of live-birth, might h.avo pronounced such a 
child to have boon born living (see Guy’s Hosp, Hep., 18130, p. 47o), 

Respiration a Sign of Life; not of Live-birth.— It is somc- 

times iissumc‘<l that if air is discovered in the lungs of a new-born child 
as a rc'sult of breatliing, the child must have been horn alive. The 
application of the hydrostatic test, liowever, proves no more than that 
the child has l>reathe(L Yet medical witnesses frecpiently fall into the 
eiTor of assuming that tho hydrostatic test is ca})al)le of proving “ live- 
birth.” Home medical jurists of repute liave sauctioiied this view, 
ignoring the fact that a cliild may breathe and die before tlie entire 
birth of the body, while the test cannot sIjow whether the act of 
breatliing was porfoi’inecl during birth or afterwards. Among others 
Casper expressed his ojiinion that if we find air iif tlie lungs of a 
new-born cliild, such a cliild must liave been born alive. He says ; 
1. Iliiring a rapid delivery those conditic^is are wanting whicli lead to 
breatliing in utero or during liirtli. 2. All cases of secret iJelivery are 
rapid [d'Ids statement is probably far from the truth. — Ko.], and it is 
ill thr#)e eases only lliat the liydrostatic test can be apjilied to tlie 
lungs, henc(! the proof of bi’eathing in a secretly-born child must be 
regarded as breathing after and not in nor during birth (“ Gerichtl. Med.,’’ 
voi. 1, p. 710). 8. Ill Joro tlie term life ” must be regarded as 

perfectly synonymous \^ith the term respiration.” Life means 
respiration ; nut to have breathed is ii( 4 t to have lived. It must 
be borne in mind, however, that by the iVussian Penal Code if a 
mother kills her illegitimate cliild either during, or immediately after 
its birth, the infanticide is an olfence short of murder; and Casper 
adds, that only that life of a new-born cliild wliich is dependent upon 
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respiration, independent, and unconnected with the mother, can be* 
yrovvA — every other life is only hypothetical (ojj. ext,, vol. 8, p. 33)* 

There may be cases in which the signs of full respiration would 
justify an opinion of live-birth; but the dictum of Casper is quite 
inadmissible. The floating of the lungs in water is not a proof that 
they did not receive air before or during birth, and it cannot be 
admitted that all cases of secret delivery are necessarify rapid cases — 
so rapid that the child has no time to breathe during birth. 

The liydrostatic test can only enable a medical jurist to say that a 
cliild has breathed, AVitli this reservation the admission that a child 
may breathe before its body is entirely born, does not constitute a valid 
objection to its employment. But Archbold says, ^‘Very little con- 
fidence is i^laced in this test as to the lungs floating, particularly if the 
child were dead any length of time before the experiment was made ** 

Crlm. Pleading,” p. 367) ; Mathews speaks of the test as being 
“quite exploded” (“ I^igest,” p. 251); and Jervis makes tlie same 
remark (“On Coroners,” p. 127). It is obvious that most members 
of the law who liave treated this subject have adopted, without suflicient 
examination, the statements of AVilliam Hunter. I’his author observes : 
“ A child will coiiimonly breathe as soon as its mouth is boin or pro- 
truded from the mother; and in that case may lose its life before its 
body be born, especially when there hap[>ens to ho a considei’al)le 
interval between what we may c«all the birth of the (diild’s head and the 
protrusion of its body. And if this may hapiien where the best 
assistance is at hand, it is still more likely to lnip})en when there is 
none — tliat is, where the 'woman is delivered by Jiorself” (“On the 
Uncertainty of the Signs of Murder in the case of Bastard Children,” 
p. 33). Hunter here exposes the fallacy of trusting to signs of 
respiration alone, as evidence of a child having been horxi alive. The 
truth of his remarks is, in the present day, generally admitted. 

It would seem from cases to be presently related, that the law' wdll 
assume — until the contrary appears from other circumstances — that 
the respiration of a child, if proved by the best of evidence, w’as cari-ied 
on before it w^as entirely born, and not afterwards. Lot the witness, 
then, in a case of alleged child-murder, ever so clearfy establish the 
fact of resi)iration and therefore of life, at the time the violence was 
used, this evidence is not ahvays suflicient. He is asked whether lie 
will undertake to swear that the child had breathed after its body was 
entirely in the ^orld. Unless he can go as fiir as this — which, for 
obvious reasons, he can rarely be in a condition to do — it will be 
legally assumed that, altliough the cliild liad breathed, it liad come into 
the w^orld dead. It is quite necessary that medical witnesses should 
know what tliey arc required to prove on these occasions ; and the 
following cases will, perhaps, serve to place this matter in a stronger 
light. 

The editor has left this discussion as Dr. Taylor originally wrote it, 
WV lewxe it without stating very positively that Mathews’s 

opinion of ‘‘ quite exploded-” is the view tliat tlie judges take of the 
hj'drostatic test, for in th& August session of 1899 lie heard the judge 
at the Old^ Bailey sto]) a case of infanticide very peremptorily. 1’he 
medical evidence proved that every piece of tlie lung floated and a cord 
was tightly tied round the child’s neck, but the medical -witness refused 
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to swear tljat even such complete respiration had taken place after 
complete birth. 

This is now the law for practical purposes, though probably a 
wrong interpretation of facts. The following cases show tlie position : — 

The Killinff of Children ivhich Breathe during Birth not Child^Murder. — In tho 
caso of B, V. Void ton, ^ood medioal evidence wan given to show that the child was 
living when tho violenco was oilored to it. Of three medical witnesses who were 
called, tho first said : — “ It frequently happens that a child is horn as far as the 
hoad is concorned, and breathes, but death takes place before tho whole delivery is 
complete. My opinion in this caso is. that tho child had breathed, but I cannot 
take upon myself to say tlmt it was wholly’’ born alive.” Tho second said : “ That 
death might have oc'curred when the child was partly born, if no medical man was 
present to assist in the delivoiy.” Tho third witness sai<i : “ It is impossible to state 
when the child respired ; but thero is no doubt jfroni tho condition of tho lungs 
when they wore examined, that tho child had breathed: children may breathe 
during birth” (Chitfcy, “Mod. Jur.,” 412). Tho judgo hold that this medical 
ovidenco was not sufficient: “something more was required than to show that 
a child liad breathed in tbo progi’oss of its birth; it must bo proved that tho 
'ii'hole hodg of tho child was brought into tho world ” (seo “Mathews’s Digest,” 
Supp. 25; also Archbold’s “ Crim. Plead.,” 307). In A’, v. Simjfson (Winchester 
March Ass., 1835), Gurney, B., would not allow tho caso to proceed against 
a piisonor, so >ioon as the medical witness stated that the lungs of the child might 
liavo beennn? distended by tho act of breathing during birth. In H, v. Brain 
it was held fhat tho child must ho wholly in tho world in a living stato to be tho 
subject of murder; and in It. v. Sellis (Norfolk SjU'ing Cir., 1837), Coltinun, J., 
held that, to justify a conviction for child-murdor, the jury must bo satisfied that 
tlio eutii'c body of tlio child was actually in the world in a living state when the 
violen<^e was olTored to it. In relation to a case of infanticide, tried at tho Herts 
Lent Assizes, 1841 (Guy’s Heap. Hop., 1842, 30), Parke, B., thus charged tho 

grand jury; “ With respect to all these cases (of infanticide) there is a degree of 
doubt whether tho infant has been horn alive. Tho law requires that this should he 
clearly p^ored, and that tho whole body of the child should have come from 
tho body {)f the partmt. If it should appear th.at death was caused during delivery, 
then you will not find a true bill.” In another (//. v. Christopher, Dorset Lent 
Ass., 1845), Erie, 0. J., drew a distinction between medical (physiological) and 
legal life. Tho medical evidence established that tho child had breathed. It was 
found wuth its head nearly sev( 3 red from tho body. Eric, C. J., directed tho juiy 
that, l>efore they rohiruo<l a \ ordict of guilty, they must ho satisfied that the child 
was conii>lctcly horn, that it had an existiaico distinct and independent from the 
'mother, and that it was murdered by her. It was possible tbo child might have 
bi’eathed without being completely born into the world, and although this might 
medically he a lire child, it tvas not one legally. In law, the birth of the child must 
ho complete. Tho jury acquitted tho prisoner (Prov, Med, Jour,, Ap. 23, 1845). 
Jn ajiothor caso (A. Stevens, Midland Circuit, 1853), the body of tho child WMs 
taken from a river: it was found in a pillow-Cfise, with a stone attached to 
it. Thero wore several incisions on tho throat, and the navel-string had been 
torn away. Tho state of tho lungs showed that tko child had breathecl, and it wais 
proved to be the child of tho prisoner. Tho medical witness stated during his 
examination, that he had no doubt the child was bom alive; upon which the 
leanied judge reproved him for his rashness, and inquired whether the appearances 
wliich hoihnd observed, enabled him to say more than that tho child had breathed. 
Tho witness admitted they did not, and also that tho child might have breathed before 
it w^as completely bom. In his summing up, Aldorson, B., remarked that “the 
medical evidence only proved that tho chilil had breathed ; but a child may breathe 
before it is separated from tho body of tho mother, that is, before it is born, and 
this child may have died before* it was born.” Tho prisoner was acquitted. 

In R, y, Taylor (Hereford Sum, Ass., 1863), tbejo w’as evidence that the child, 
'with the murder of which the prisoner was charged, hvd been heard to cry, and the 
medical witness admitted that a child might cry before it was fully born. "The jury 
'W’^ero thou directed to consider whether, under the circumstances, the child was 
wholly bom alive, and if they found it was not born alive, they could not find the 
prisoner guilty of murder or manslaughter. The jury acquitted her. 
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From these decisions it will be seen that it is not sufficient for a 
medical witness to depose, from the state of the lungs, that the child 
was alive at or about the time of its birth ; according to the views of 
our judges, it is necessary for him to prove that the child was born 
alive, or that it was living after its bod}" had entirely come into the 
world. 

Evidence or Live Birth from Air in Stomach and Bowels. 

'J'he t^resence of gases in the stomach and intestines of a new-born 
child, provided the body is not in a putrefied state, has been considered 
by Breslau to indicate that the child must liave been born alive, and 
lived indejieiidently of the mother. The greater tlie quantity of air or 
gas, and the lower it is found in the alimentary canal, the more certain 
it is, according to him, that the child must have survived its birth. 
Liman considers from his observations that tliis is a useful adjunct to 
the hydjostatic test. Tliere is no air or gas in the stomach and 
intestines of a new-born child until after it lias breathed; and the air 
is supposed to jicnetrate tliese parts by tJie act of swallowing. If this 
be the case, it can do little more than establish a presumption of live- 
birth, for if a cliild can breathe before birth, it may also swallow air 
(‘‘Ann, d’ilyg,,’' 18G8, 2, ]), 221; Honrs J^icrteljahrsschr,, 18(58, p. 1). 

To ])erform the stomacli bowel test of respiration, ])lace a ligature 
round the oesophagus and dissect it out Avith the stomach attached 
(be careful not to incise the viscus by accident) and continue the 
dissection to tlie lower end of the duodenum, place a second ligature 
round this, remove en the piece of intestinal canal between the 

two ligatures, and throw it into water. 

The rationale of this proceeding is to corroborate the hydrostatic 
lung test; thus if the iiiece of viscus rcaiioved sinks in water it is 
suggestive of want of ai-tive respiratory elforts on the ])art of the child, 
corroborating atele<d.asis. If, on the otlier liand, it fioats, this indicates 
(i.) natural respiration or (ii.) artificial I'espiralion or (iii.) gases of 
decomposition ; if evi(l(?iice of the last two be wanting, we then get 
coiTohoratioii of the floating asp(‘ct of the hydrostatic lung test, and 
it may he noted tliat tlie furtlier down the canal air has passed the 
stronger the jircsunqitiou of natural or artilicial respiration. If the 
indications of lung and bowel are in ojiposite directions the lung is the 
more trustworthy. 

r 

Evidence of Live Birth froai the Circulation. 

This will be considered as follows : — 

1. Pulsations in cord and beating of the heart. 

2. Changes in ductus arteriosus. 

8. (fliauges in ductus venosus. 

4. Changes in foi'iunen ovale. 

1. Pulsations in the Cord and Beating of the Heart. — If 

an adult’s lieai-t is beatiifg be is not dead (ride Vol. I., pp. ‘241 et seq.)^ 
Avhy tlien if a child’s luiart is beating slionld it bo considered dead? 
Logic refuses an answer to such a (piery ; the only difficulty lies in 
the fact that such pulsations leave no evidence of tliis occurrence. 
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In some instances, life may be indicated by the action of the heart, 
Mdien owing to some accident the lungs cannot act. Efforts at respira- 
tion may be made, but the lungs will be found to contain no air. 
Cann met with a case of breech-presentation, in which tlie child 
appeared to breathe before its head was born. 

As the head was large, considerable force was required in order to remove it. 
Artificial respiration was resorted to for twenty minutes after its birth, and, 
although the beating of the heart was felt duiing sixteen minutes of that time, no 
breathing occurred. It was found that the vertebra? of the neck wore dislocated, 
and there was groat effusion of blood around the spinal cord. The lungs were of a 
bluish-grey colour, os in the foetal state. They were not crepitant, and did not 
float on water. 

In 1849, a woman gave birth to a female child, as she liolieved, in the eighteenth 
week of her pregnancy. The child was sui)posod to be dead and placed aside. 
Some time afterwards llurd’s attention was called to it by sonio of tho attendant^, 
who had observed convulsive movements of the body. These continued for half aii 
hour, and the action of tho heart was evident to the 03^0 from tho pulsation it coin- 
municatod to the chest as well as to tho hand. There was no visible respiration at 
M\y time, but there could be no reasonable doubt that this child was bora aln-t!. 
In 1852, in attending anotlior woman, Ifurd noticed that tho navel-string ceased 
to pulsate eight minutes before entire deliveiy. Tho child was born ap[)aront]y 
doa<l : it was corpse-like in upjjoaranco, and its limbs were flaccid. tho aid of 
a hot bath, and inflation of tho lungs continued for twenty minutes, tho lips 
acquired a slight colour, and there was a feeble sigh. After the inflatioji had been 
continued for three-quarters of an hour, tho lips and face became more tinged, and 
respiration was established. 

Tliis case sliows that tlie act of respinitioii is not necessary to tlie 
prosonco <jf life in new-bom children. Any physician insisting on this 
l>roof would have ))ronoiinced this child to liave been still-born or 
dead, tliirty minutes after its birth. The child was alive and well 
nine years after tljo birtli. Living children whose lungs may laive 
been found to sink in water have, no doubt, been criminally destroyed. 
Braxton Hicks has sliown that a child may be bom living without 
In cathing, simply owing to spasm of the larynx and retraction of t!ie 
tongue. He Ijas 011 several occasions seen a Jiew-born infant make 
attempts at inspiration, but owing to the cause above-mentioned those 
eflbrts were ineHectual. 

In one case to which he especially refers, ho lifted up the ejaglottis hy pressing 
upwards and forwards tho root of the tongue ; the air then entered otisil}”, and tlie 
child was saved (Gii^^’s IIosp. Rep., 1806, j). 170). 

He remarks on this case, tliat ^‘tlioso wlio consider respiration to 
be necessary to establisli the true life of the new-b<^Mi infant, must 
admit also that under these coiiditiojis it child cannot he considered 
as a living one notwithstanding the heart is heating, that the attempts 
at inspiration are indisputable, and that the child is separate from the 
motlic%. Oil the other hand, under these circumstances, a child 
wholly born might be murdered, and yet there would be no evidence 
of inflation of the lungs to prove live birth’* {loc, cit.). In the 
absence of marks of violence, cases of this kind could not involve a 
woman in a cliargo of murder. The nou-establisliment of respiration, 
and death subsequent to birth, wouhl be*the result of an unforeseen 
accident. * 

A case occurred in which a feetus, born at tho fifth mouth (if uterine life, 
respired feebly and at intorvaLs for about twenU^-eight minutes, TJie child, which 
weighed onlj’^ one pound and three-quarters, uttered no sound. Tho only evidence 
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of lifo was in tlie action of the heart ami the maintonanco of the placental circuLi- 
tiou. The latter gi*adually got weaker, and the moment it ceased, lifo appeared to 
lo extiiicL Tho entire lungs sank in water. When cut into ineccs, only two 
mall portions from tho right lung floated. 

In Brock y. Kclhf, 'iVler Smith supported tlie opinion of Freeman 
by an affidavit, considering that the fact tliat pulsation was observed 
in the umbilical cord after delivery, w^as a physiological proof that 
th(* child in question Avas not born dead. On tho other side, Lee 
and lianishothaiii gave their opinion that there w^as no proof in this 
case of breathing having taken place after birth, and that nothing less 
tlian breathing could estahlisli the fact of live birtli. The child, there- 
fore, in their judgment, Avas not born alive. According to them a cliild 
must breathe before it can be said to possess independent life. Yet 
it is clear tliat tliis child Avas born living — that it lived before tlie act 
of breathing, which after all w^as performed only in the most imperfect 
manner. The facts of this case are sufficient to show that the opinion 
giA'en by Lee and llamsbotliam is untenable. Tlie medical man and 
nurse present at the delivery Avere eye-Avitnesses not wanting in experi- 
ence, and tliey Avere not likely to mistake a dead for a* living cliild. 
The jinlsation distinctly obseiwed by them in the cord was a fact Avliich 
showed that the heart of the child was contracting. Could the lieart 
of a dead child pulsate or communicate its pulsations to an umbilical 
cord ? TlioseAvlio rely upon breatliing only, or crying only, as a proof 
of life, must be prepared to affirm tliat convulsive movements of the 
limbs, li])s, diaphragm, and body after birth, may take place in a reallj" 
(lead child. The Vice-Chancellor decided that proof of breatliing Avas 
not necessiuy, and lield that there Avas sufficient legal evidence of life 
after birth in the pulsation observed by the accoucheur. This decision 
is in accordance Avitli common sense. Pulsations indicate an action of 
tho heart, as much as motion of the chest indicates an action of the 
intercostal muscles. AVhy these accoucheurs should Iiavc maintained 
that there Avas lifo Avith contractility of the intercostal muscles, and 
not Avith a contractile iioAvcr of tlie lieart, is not apparent ; but that 
the opinion expressed is in conflict Avith facts, is proved by numerous 
cases described (see ‘‘ Atelectasis ”)• In one re})orted instance, 
jmlsation Avas tlie only clear evidence of life. In some remarks on this 
case, Anstic comments on the diflerence of opinion among medical 
experts in reference to the proofs of live birth (“ 4'he Proofs of 
Live Birtli,” 18(51). lie liolds AvitJi Lee and Kamsbothani, that no 
child is born alive unless tl»ro is clear and distinct proof that it has 
breathed after birth — this proof to consist in the discovery of air in the 
cells of the lungs. “Nothing could be easier than to secure such 
proofs, if vesjiiration Iiad really’ taken jilace, for it Avould alway': be in 
the power of tlie accoucheur in attendance to prove from post-mortem 
examination the dilatation of the air-cells of the lungs, and to say 
Avhether or not artificial inflation had been employed. If artificial 
inflation had not been employed, there would be no source of fallacy in 
the evidence from post-mortem appearances ; and on the other hand if 
inflation had been einplojV^d, and the attendants could not SAvear to any 
voluntary respiratory effort having been made, and there Avas no evidence 
of SAvalloAving, the child might fairly be pronounced still-born.” It 
appears to have been foi'gotten that these suits generally take place 
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many years after the birth of the child : in two cases already quoted 
ten and twenty years elapsed before any question arose in reference to 
live birth. Such medical evidence as is here described to be necessfiry, 
is simply unattainable. Our courts are obliged to decide these cases 
from the observations made by the accoucheur or nurses present at the 
delivery. 

The following case, in which all the facts were accurately observed 
in reference to the manifestations of signs of life after birth, and the 
duration of life in a new-born child, clearly jiroves that the English 
courts are correct in relying upon jiroofs of life, irrespective of breathing 
or crying. It sliows, too, that the decision of Stuart, V.-C., in the case 
of Jirock v. Kelly, was based on sound pliysiological reasons, and that 
any other decision would have been unjust {Amer. Jour. MecL Sc., 
July, 1870, p. 278). 

Scale iiictucoJ labour in a woman by er^ot of ryo, at about tlio «?ovent}i moutliof 
gestation. A largo child was born after some difficulty, but it did not make the 
slightest effort to breathe. There was distinct pufmtion in the cord. Was this child 
living or dead ? As it had not breathed, according to soTno accoucheurs, it would 
1x5 regarded as dead. The xuilsation of the cord would ho treated as of no import- 
ance, /.r., as giving no indication of life after birth. But this child was really horn 
living, a fact proved by what followed. Flagellation and alternate sprinkling with 
hot and cold water produced a violent spasmodic contraction of the diaphragm, 
which caused the entire infra-maiumary region to bo very much depressed. There 
was no doubt that this was a case of atelectasis pulmonum, or inoxpansibility of 
the lungs, a stnto which continued for Jire minutes after the birth of the child. The 
cord was now severed, and about half an ounce of blood was allowed to flow slowly 
from the fcetal end. I’he tongue, which had fallen hack, was drawn forward. A 
sudden spirt of a drachm of blood flowed when the constriction was relieved, and 
the child began to breathe very frefjly, and so continuod to breathe at long intervals. 
The heart beat very feebly. The pupils wore widely dilated, they did not respond 
to the inflnoncoof a bright light, and tho child wassufioring from all the symptoms 
(d com])ression of tho brain. This condition lasted oim hour, when the child ceased 
breathing. 

A healthy full-grown child, recently born, ma}" make an attempt at 
inspiration, but the closure of the larynx from convulsions, or some 
irritant such as the vaginal discharges, meconium, etc., may impede the 
entry of air into the lungs. Tlie chest in this case is arched, tho head 
thrown back, and there is a convulsive rigidity of the muscular system ; 
the tongue is firmly retracted, especially at its base. Unless the finger 
of the accoucdieur is passed quickly down to the base of the tongue, and 
the epiglottis rais(^d by j^ressiiig it forwards, the child Avould never 
inspire, although it might have a perfect capacity to hrejs^the. Braxton 
Hicks met witli a case of this kind: the irir entered the lungs imme- 
diately after the above operation, and the child breathed and lived. 
According to the theories propounded in reference to the cases of 
Fish \.4^ahner and Brock v. Kelly, this child w^ould have been pronounced 
dead or still-born up to the time at which the accoucheur removed 
the impediment to its breathing. It has been observed that a respira- 
tory action ensues upon any stoppage of the placental blood supply to 
the child, and, moreover, that tins may occur in the uterus as well as in 
the vagina ; and it has been remarked thaA foreign substances, which 
liad been drawn in under these circumstanebs, may be found in the 
bronchial tubes. If this he so, then the finding of the natural secretions 
in the bronchial tubes w^onld not be an absolute proof of respiration 
liaving been established : it would merely show that there had been an 
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action of the chest during birth similar to that of inspiration. Still 
this must be regarded as a living action, and therefore indicative of life 
ill the child. 

The best test to apply to such cases for the determination of 
2 )liysiological life is auscultation. The beating of the heart, as deter- 
mined by the ear or the stethoscope, applied even for five consecutive 
minutes, is an undoubted sign of life, in a pliysiological sense, whether 
the child breathes, cries, or moves. Bouchut noticed, on one occasion, 
that this kind of passive life continued in an infant for twenty-three 
lioiirs after its birth. Feeble but distinct pulsations were heard at long 
intervals, but there was no motion of the ribs. Attempts at resuscita- 
tion were made, but the motions of the heart became more and more 
feeble, until they entirely ceased. An examination showed that the 
lungs had not received air. As we take the cessation of the heart’s 
action to be the only certain evidence of death, so the existence of 
pulsation in the heart or arteries, when clearly perceived by the ear, 
stethoscope, or finger, is i)ositive evidence of life in a physiological 
sense. Is this legal life ? Would the wilful desti'uction of such a child 
constitute murder? Would this proof of pulsation without muscular 
motion, breathing, crying, or any other sign of active life, confer 
tenancy by courtesy, or transfer an estate by inheritance or survivor- 
ship? Bouchut justly observes that apparent death succeeding to 
birth, and characterised by the ])resence of a beating of the heart and 
an absence of respiration, is only a diseased condition of the new-born 
child ; and, whether it is cured of this or dies, it is living, although it 
has not breathcid ; or, as a German jurist remarks, in these cases, 
Sche in led ist Scheinleheny By taking away its right of succession, 
the law punislies the child and its heirs for a malady with which it is 
horn. They who contend that crying or breathing alone should bo 
taken as a sign of life after birth, would of course i)ronouiice such a 
child to have been born dead, even at the time that they might bo 
listening to the pulsations of its heart (Casj)er, “ Klin, Novelleii,” 
1863, ]). 564). Such pulsations would probably be referred by them 
to the roinains of uterine life. [An absurd disLiiictioii. — Ed.] 

2. Ductus Arteriosus (Arterial Duct). — It has been supposed 
that the state of the ductus arteriosus, diudiis venosus, and foramen 
ovale would aid a medical jurist in forming an t)pinion whether a 
cliild ]jad survived its birth. In general, as a result of the establish- 
ment of resj)iratioii, it is found that the commnnicalion between the 
auricles of tiielieart by the«fui ainen ovale becomes closed ; iliid that the 
two above-mentioned ducts, after graduallj^ contracting, become oblite- 
rate<l, or are converted into iibrous cords. AVhatever may lx; tlie con- 
clusions iVom experiments on the lungs, it lias been conteiideil..Uiat the 
closure of the foramen and of these ducts would infallibly indicate 
that a child had breathed. Tliis ijiference, however, has been too 
hastily drawn. Besearches have shown, however, that there arc some 
serious objctrlions to any conclusions based* on the state of these fcetal 
vessels ; their closure, as it natural process, always takes place slowly, 
and sonieliinos is not completed until many years alter birtli. Thus, 
then, in the generality of cases of infanticide, in which nccossarily the 
child survives but for a short period, no evidence of the fact will be 
])rocurable from an txaminatioii of the lieart and foetal vessels. 
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The ductus iirteriosus is a vessel about lialf-aii-incli long, wliicli iu 
the fcetus forms a direct communication between the pulmonary artery 
and the aorta ; it conveys the larger proportion of the blood from the 
heart to tlie aorta without passing throiigli the lungs. So soon as 
respiration is established, its function is at an end, and it then begins 
to close. 

Although the closure nia 3 " take place as a result of the establishment 
of respiration, the time of its closure after birth is so uncertain as to 
render any evidence derivable from the non-closure altogether fallacious. 
The author examined the bodies of sevei*al children that liad survived 
birth for some hours, and was not able to discover any perceptible altera- 
tion in the diameter of the duct either at its aortic or pulmonary end. 
In other cases partial contraction has been apparent. As the closure 
depends on a diversion of blood througli the lungs, so it follows that, 
when resi>iration is feeble or imperfect, the duct will be found either of 
its natural patency, or, if closed, the closure must be regarded as an 
abnormal deviation. In the case of a child that died at the age of ten 
weeks, the ductus arteriosus was found to be freely open (Med. Gaz.^ 
vol. 40, p. 994). Chevers has sliown that there are numerous abnormal 
conditions which may give rise to non-occlusion of the duct (Med. Gaz., 
vol. 3G, p. 190; and vol. 38, p. 961; see also Orlila, “Mod. I^eg.,” 
1848, 212). From the facts collected by Chevers it appears that the 
duct is liable to become contracted and even obliterated before birth, 
and before the child has actually breathed. In tln^se cases there has 
been, in gcjjeral, some abnormal condition of the heart or its vessels ; 
but this, even if it existed, might be overlooked in a hasty examination : 
hence the contracted or closed condition of the duct cannot be taken 
as ail absolute proof that a child has been born alive or survived its 
birth. In 1847 Chevers laid before the Ijondon Pathological Society 
the case of a child born between the seventli arid eighth months, in 
which this vessel ^vas almost closed, being scarcely one-twelfth of an 
inch ill diameter, and capable of admitting only the shank of a large 
pin. The tissues of the duct had altogether an appearance of luiviiig 
undergone a natural process of contraction ; and its state jiroved that 
its closure bad commenced iireviously to birth. In fact, the child 
survived only Jifteen ininutes; while, according to the ordinary obser- 
vations of embryology, the medical inference might have been that this 
child had lived a w6ek. In this case the heart and lungs were in tlieir 
normal or natural state (Med. Gaz., vol. 39, p. 205). ^^On tlie other 
liand the open or pervious condition of tlu duct is consistent with the 
child having breathed after birth ; it sometimes remains pervious for 
many years. Peacock met with an instance in a man, sot. 30, in whose 
body t \ m ■ i t i ict^^as found ])ervious, and of sufficient capacity to give* 
passage to a writing-quill (Med. Times and Gaz., 1861, 2, p. 514 ; also 
a case by Fagge, Guy’s Hosp. Eep., 1873, p. 23). 

The medical evidence derivable from the condition of the ductus 
arteriosus in a new-born diild was submitted to a rigorous examination 

in the case of Frith (Ayr Circ. Court of Just., October, 1816). 

■ 

The body of a child warf found in a bag which had been buried in tho sands on 
the seashore at Ayr, a little above high-water mark, with such marks of violence 
about it as left no doubt that it must have been deliberately and intentionally 
destroyed. Independently of severe injuries to tlie throat externally, tho mouth 
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and throat internally were found to bo so closely stuffed with tow and other sub- 
stances that there as some diliiculty in removing them, The body when found 
was much decomposed ; the hraii:» was pulpy, and tho cuticle, as well as tho hones 
of tho skull, wore easily separated. The weight of the body was seven pounds, 
and the child liad tho characters of maturity. The prisoner had, beyond doubt, 
boon delivered of a child al>()ut three weeks previously to tho discov<Ty of this body. 
It was allegc'd that this wais her child, and she was jmt on her trial for the murd<a\ 
The material question in the case wais one of identity, (hqamding on tw'o sets of 

facts ordinary and medical. The hag in which tho body \vas found was i)art of 

the covering of a cushion helongiug to the mother and gi'aiid mother of the child. 
I’his (widence so coiinocted the i)risonor with the dea<l body, that the medical facts 
raised in the defence became only of secoodary importaiKse. The following appear- 
auc(‘s were met with : — The heart and lungs weiglied one ounce ; the latter organs 
were c<)lhq)sed ; the right lung was cvmsiderably decomposed, and sank wdieii plactid 
<.»n water ; the left was of a red colour, linn in texture, and floated on the surface 
when immersed in a vessel tilled with water; but on pvi‘ssiire there was no 
crepitation. Tho right side of tho heart was tilled with coagulated blood, the fm*a- 
men ovale being pjii’tiaUy o 2 )en, and the (htdas (trteriusu-'< impervious. The liver 
was large and oi* a leaden hue, tlui ductus venosus iilmost obliterated, and iiiecouiuni 

found in abuiidauce in tho lower bowxds. The medical men were of opinion, 
from the perfect c.onformation of the child’s body and tlio above-mentioned a])pear- 
ances, that it had been born alive. The circumstantial evidcMico Cistablished that 
not moi*e than Jim Jwnrtt could have elapsed from the Inrth i>f tin? child to tho time 
at whicli its body was buried in tho spot where it was siibsequfmtly found ; and 
that, admitting it to liavti been born alive, there was tho strongest reason to believe 
it did not survive its hi i‘th more than va /////!?<'*■. Tlie results of ex]>erimeuts on 
tho lungs were not alone siillicioiit to sliow^ that the idiild had been boi'ii alive. Tho 
organs w^ero light, and not crepitant ; tho right lung w\is decomposed, and yet it 
sank in water, while tlie left was linn, and llouted. Tho defect in this ]nirt of the 
medicitl evidence was, however, removed by the (jvidcaioe of a man lodging in the 
prisoner’s house, wdio d('posod that he dist.iu(‘tly hoard the i-hild cry. lie sle])t in 
tho same room with the 2 )rison<*r on the morning on wliicli slie was delivered. 
Und(U‘ these circumstances, tho defence taken up \vas, that, considering the state in 
which tho ductus arteriosus wais ftaiiid, this could not have been tlie child of the 
prisoner, bocaiiso, if destroyed after being born alive, it must clearly have boon 
destroyed immediately after birth. In that case the ductus arteriosus could not 
have been found impervious — m/o, the body found was not the body of the prisoner’s 
child. It was contended that, according to all ]>roviousex])erionce, the duct, except 
as a result of congenital disease, could not ho found imiiervious in a child which 
had ceased to live within a /ca.’ tnitiufcSy or even a few' hours, after birth. One 
medical witness for the })ros(Haition admitted that it I'oquired some days or weeks 
for tho duet to become imperviou.s : hut a ca.so was l ejiorted b}" Beck in which it had 
closed within a day. Another staled that it is generally a considerable time liefore 
thediujt becomes closed. Medical evidence was given in defence.*, to the (*troct that 
tho earliest case of closure was tw'euty*four hours ; and from tho state of the duct 
in this case, tlie witness considered that the child must have survived for one day 
at least, or not much less. Another witness stattMi that the discovery of the closure 
ill a body would lead him to infer that tho child had survived three or tour days. 
According to this ^evidence the ^lody ])roduced could not have boon that of the 
prisoner’s child. The jury, however, found that tho child liad been horn alive, hut 
that nnu’dor had not been proven {Med, ir(iz,,\oh 38, p. 897 ; Edin. Month, Jour,, 
November, 1840, p. 385). 

jii •« It., 

It apjiears from the evidence given at the trial that circiinistances 
quite irresjiective of medical testimony proved that this child had been 
born alive, that it was the child of the i)risoiier, and that it could have 
survived its birth only a few minutes. Th6 medical evidence left it 
undoubted that the cliild had been destroyed by violence. The facts 
that the mouth and tliroift were firmly packed wdth tow, and that there 
had been cojiious effusions of blood in the seats of violence, admitted 
of no other exidanatioii. To what, then, wais the early closure of the 
duct in this case to be referred ? There is no instance on record of 
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tlie arterial duct becoming impervious within a pej*iod of five or six 
hours (ill this case only as many minutes could have elapsed) after 
birtli. Its closure is naturally the result of free and perfect breathing 
in a healthy child : but the state of the lungs in this instance showed 
that respiration had neither been full nor complete. It is probable, 
therefore, that the case was similar to that described by Clievers, and 
that there was an abnormal condition of the duct. Either this must be 
assumed, or the closure must have depended on other causes than 
perfect i*espiration ; but experience shows, as a general J’ule, that it 
proceeds with this process. 

Admitting that this abnormal state of the duct, i.e. its closure 
l)revious to birth, is in general accompanied by malformation either of 
the heart or of the great vessels connected with it, yet Chevers’ case, 
already' related, proves that this is by no means a necessary accom- 
paniment. Hence, the belter rule will be to i)lace no confidence on a 
contracted condition of this duct as evidence either of live-birth or of 
the time during which the child has lived. It can only have any 
importance as evidtuice when the death of a child speedily follows its 
birth ; and these are precisely the cases in which a fallacy is likely to 
arise, for the contraction or closure may bo really congenital, and 
])ronounced normal. If a child has lived for a period of two or three 
days (the time at wliich the duct naturall}’' becomes contracted or 
cdosed), then evidence of live-birth from its condition may not be 
necessary : the fact of survivorship may be sufficiently aj)parent from 
other circumstances. Hence, this species of evidence is liable to 
prove fallacious in the oidy instance in whicli it is nMiuired, and the 
case of Frith shows the dangerous uncertainty which must attend 
medical evidence based on the closed condition of the duct. 

3. Ductus, or Canalis VenOBUS. — This is a branch of the umbilical 
V(3in which goes directly to the inferior vena cava: there is no known 
instance of the obliteration of this vessel i>revious to birth. When 
respiration is fully (established, it collapses, and b(Jcomes slowly con- 
verted, in a variable j)eriod of time, into a liganumtous cord or bund, 
which is (juite impervious. There is no doubt that in those cases in 
which it is stated to have become obliterated in children tliat could 
have survivcal birth only a few minutes or hours, the mere collapse of 
the coats has been mistaken for an obliteration of the canal. It is 
probably not until the second or third day after birth that its closure 
begins; although nothing certain is known resjiecting the period at 
which it is completed. TJie condition of>this vessel,^ therefore, can 
throw no light upon those cases of live-birth in wdiicli evidence of the 
fact is most urgently demanded. 

4. OiwBgpMtein Foramen Ovale. — The foramen ovale is a large 
oval opening placed at the lower and back part of the partition 
betw^een the right and left auricles of the heart. It is considered to 
attain its greatest size at about the sixth month. 

At an early period of dmtal life, there is no valve to tlie foramen 
ovale. About the twelfth week the valve rises upon the left side of 
the entrance of the vein, which thus comes to open into the right 
auricle. The separation of the two auricles is at the same time 
rendered more complete b}*^ the gradual advance of the valve over the 
foramen ovale, but the passage nevertheless continues open until after 
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birth. Another valvular fold is formed on the right of the opening of 
the inferior vena eava, between it and the sui)erior vena cava. This is 
called the Eustachian valve {vide Keith’s Embryology ”). 

As a general rule, this valvular opening between the right and left 
sides of the heart, exists during foetal life, and becomes gradually 
closed after the establishment of respiration. It is, however, often 
found open in cliildren that have survived birth several hours; and the 
])eriod of its closure is as variable as intlie case of the ductus arteriosus. 
Hence, it is not capable of supplying with certainty evidence of live- 
birtli, in those instances in wliicli this evidence is most required. 
Ilandyside states that it is more or less open in one case out of eight. 
Two subjects were examined at Guy’s Hospital, one aged fifty, tlie 
other eleven years, and in both the foramen was found open ; such 
cases aie moderately common in the editor’s experience. There is, 
how’ever, another serious source of fallacy, which must be taken into 
consideration — the closure of the foramen ovale has been known to 
occur as an abnormal condition previously to birth and the performance 
of respiration. One case is mentioned by Capuron (“ Med. Leg. dcs 
Accouchemens,” p. 337), and another is re])orted {Med. Gaz., vol. 38, 
p. 107G). Other instances of this abnormal condition are adverted to 
by Chevers {Med. Gitz., vol. 38, p. 967) ; and it appears that in these 
the arterial duct remained open, in order to allow of the circulation of 
blood not only before but subsequently to respiration. The children 
rarely survive birth longer than from twenty to thirty liours. Chevers 
observes: — Cases of this description are of great importance in a 
medico-legal point of view, as they fully disprove the opinion main- 
tained h}' many anatomists, tliat ol)litoration of the foramen ovale must 
l,»e received as certain evidence that respiration has been established. 
It is assuredly imi)ossibIe to deny that in the heart of a child w'hich 
has died within the uterus, and has been expelled in a putrid condition, 
the foramen ovale may be found completely and permanently closed. 
Iji such cases as these it would, however, probably be always possible 
to determine, b)" an examination of the heart and its aj^pendoges, that 
the closure of the foramen had occurred at some period antecedent to 
l)irth.” Still it w'ould be unsafe in practice to rely upon the closure of 
this aperture as a proof of live-birth, in the absence of other good 
evidence : and in no instance can its patency be regarded as a proof 
that a child iuTs come into the world dead. In a medico-legal point of 
view’, therefore, the patency or closure of this aperture possesses no 
longer any importance {As^c. Jour., February 25, 1853, p. 177). 

The circumstances connected with the closure of these fadal vessels 
have been statistically investigated by Elsiisser. His facts prove that 
the vessels peculiar to the fcntal circulation remain opo': 'irir.v^rule for 
some time after birth, and that it is not possible to determine 
accurately, by days, the period of their closure. He remarked that 
the closure commenced and was often completed in the ductus 
venosus before it manifested itself in the other vessels. The complete 
closure, in by far the grei\^est number of cases, takes place within the 
first six w’eeks after birth, and the instances of obliteration before 
birth, or before the |)eriod mentioned after birth, must be regarded as 
rare exceptions {Med. Times and Gaz., 1853, 1, p. 631). 

The result of this inquiry respecting docimasia circulationis is 
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essentially negative : it either proves nothing, or it may lead a medical 
witness into a fatal error. It lias been the more necessary to point 
out the serious fallacies to which it is liable, because medical jurists 
have been disposed to place great reliance upon it, in cases in which 
medical evidence from the state of the lungs was wanting. 

Evidence of Live Birth from the State of the Alimentary 

Canal. 

Good evidence of live-birtli may be sometimes derived from the 
discovery of certain liquids or solids in the stomach and intestines, 
such ns blood, milk, or farinaceous or saccharine articles of food; for 
it is not at all probable that these substances should find their way 
into the stomach or intestines of a (diild which was really born dead. 

1. Starch. — In the case of a new-born child, Geoghegan dis- 
covered, 1 ) 3 ’^ the application of iodine-water, the presence of farinaceous 
food in the contents of the stomach; hence the question of live-birth 
was clearly settled in the affirmative. On another occasion, Francis 
employed this method of testing with satisfactory results, in a case in 
which the investigation was beset with unusual difficulties, lie was 
required b}’' the coroner to examine the body of a new-born child, 
found under suspicious circumstances. The examination of the lungs 
left no doubt that respiration had taken place ; and the fact that the 
cliild had been born alive was full}' established b}' the discovery in the 
stomach of a small quantity of farinaceous food (Med. Gaz., vol. 87, 
p. 4G0). The (luantit}' of starch present may, however, be too small to 
produce with water a solution which Avould be coloured b}" iodine in 
the iisinxl manner. A portion of the contents of tho stomach should 
then bo jdaced on a glass slide, diluted with a little water if viscid, and 
examined under the microscope with a power of about 300 diameters. 
The granules (if present) rna}' then be distinctly seen, having the shape 
peculiar to each variety of starch, and not unfrequentl}^ mixed with oil- 
globules and epithelial scales derived from the mucous membrane. 
By the addition of iodine-water their shape and size will be brought 
out b}' the intensel}' blue colour which they acquire. Blue fragments 
of an irregular shape indicate the presence of bread. 

2. Sugar. — In one case which the author was requir^l to examine, 

the presence of sugar was readily detected in the contents of the 
stomach by the application of Trommer^s test. In ordci^to appl}’' this 
test, a few drops of a weak solution of suH)hate of copper should be 
added to a portion of the cold concentrated aqueous extract of the 
contents of the stomach. An excess of a solution of potasJi is then 
added, boiled. If sugar be present, cuprous oxide is 

immediate!}" iirecipitated of a yellowish or reddish colour. With cane 
sugar the same decomposition is effected very slowly. The formation 
of the red oxide of copper under these circumstances, proves that 
some saccharine substance is present. In reference to the application 
of the sugar-test, however, it must be remafked that starch is easily 
convertil)le into a sugar by a chemical action of saliva or mucus, so 
that the test ma}" appear to indicate sugar in small quantity, when the 
result may be really due to the i)resence of some converted starch. 

3. Milk.— This liquid may be found in the stomach of a new-born 

M.J. — VOL. .II. , 16 
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child ; and may be identified microscopically in the fluids of the 
stomach the numerous and well-defined oil-globules which it con- 
tains. It is not possible to distiiiguisli human from cow’s milk under 
these circumstances, nor is it necessary, for either has been introduced. 
AVhen milk is present, milk sugar is generally found in the contents ot 
the stomach by the sugar-test. The casein of milk, precipitates 
cupric oxide from the sulphate ; but on adding an excess of solution 
of potash the oxide is redissolved, forming a purple or violet-coloured 
solution. It is rapidly coagulated by the gastric juice, so that the 
casein may be found in small soft masses adhering to the lining- 
membrane of the stomach. It should bo observed that albumen forms 
a deep violot-coloiired solution with sulphate of copper and potash, but 
the red cuprous oxide is not preciintated on boiling unless sugar is 
mixed witli it. 

4. Epithelial Scales. — The epithelial scales commonly found 
associated with articles of food in the stomach are of various shapes 
andsi/.es; they are flat, oval, or rounded, and sometimes polygonal. 
They are nucleated, and from their pavement-like aj^pearaiicc they are 
called “ tessellated.” If such arc found clearly originating in the 
mouth, tliey ])rove an act of swallowing. 

Besides the substances mentioned, other solids and fluids, such as 
blood and meconium (tlie fleoal discliarges <;f the foetus) may be found 
in the stomach of a new-born child, and a question may arise wliether 
tlit)ir i)reseiice indicates that the child was fully born. It is not 
impossible tliat a child might be fed and exert a power of swallowing 
when its head protruded from the outlet, and its body was still in the 
body of the motlier. Children have been known to exert a i)Ower of 
sucking or aspiration under these circumstances, and with this a power 
ofswallowingmiglit be exercised. That the starch, sugar, or milk, etc., 
found in the stomach, should have been given to a child when its body 
was only half-born, is an improbable hypothesis. When the substances 
found in the stomach are not in the form of food, but are fluids con- 
nected wiiii the child or the mother, the case is diflen ent. J'hese may 
penetrate into the lungs or stomach during birth, either b)" aspiration 
or the act of swallowing : they thus indicate that the child was living, 
but they do not necessarily show that its body was entirely in the 
world when they were swallowed. 

6. Blood. — All instance is related by Doring in which a spoonful 
of coagiilate(>’7oO(i \vas found in the stomach of a new-born cliild. The 
inner surfaces of the gullet and windpipe were also covered with blood. 
Doring inferred from these facts that the child had been born alive ; 
for the blood in lus 0])inioii could have entered the stoimurh by 

swallowing, after the birth of the child and while it •tCUs Ifl^'ifiFKbly lying 
with its face in a pool of blood, ’raken alone, however, such an 
infevouce would not be justifiable from the facts as stated. Blood 
might be accidental!}" drawn into the throat from the discharges of the 
mother during the jiassage of the child’s head through the outlet, and 
yet the child may not hav^ been born alive. The power of swallowing 
may be exerted by a child during birth either before or after the act of 
breathing. This power appears to be exerted even by the foetus in 
iitero. i'or tests for blood vide Vol. I., pp. 107 ct seq,, remembering 
that foetal blood contains a proportion of nucleated red corpuscles. 
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Robinson has made some researclies on the contents of the foetal 
stomach during uterine life. He finds tliat the substances which 
naturally exist in the stomacli of a foetus before birth are of an 
albuminous and mucous nature. His observations were made on thc^ 
stomachs of two human foetuses, and on those of the calf, lamb, and 
rabbit. The conclusions at which he arrived were : — 1. That the 
stomacli of the fmtus during the latter period of its uterine existence, 
invariably contains a peculiar substance, differing from the uterine 
liquiil (liquor amnii), and generally of a nutritious (?) natui e. 2. That 
in physical and chemical properties, this substance varies in different 
animals, being in no two species precise!}" similar. 3. That in each 
fcetal animal the contents of the stomach varies at different periods ; in 
the earlier stages of its development consisting chiefly of liquor amnii, 
to which the other peculiar matters are gradually added. 4. That the 
li([uor amnii continues to be swallowed by the foetus up to the time of 
birth, and consequently after the formation of these matters, and their 
npi)oarance in the stomach. 6. That the mixture of this more solid 
and nutritious substance with the liquor amnii constitutes the material 
submitted to the process of chymification in the fcetal intestines. He 
considers the contents of the alimentary canal to be chiefly derived 
from the salivary secretion, and that gastric juice is not secreted until 
after respiration has been established. The medical jurist will per- 
ceive, therefore, that the discovery of farinaceous food, milk, or sugar 
hi the stomach will furnish evidence of birth, since substances of this 
kind are not found naturally in this organ. 

6. Meconium, — The name meconium is a|) 2 )lied to the excreinen- 
titious matter produced and retained in the intestines during foetal 
life. It is a mixture of the constituent j^arts of the bile-coloured 
granules, of opith(dium from the mucous membrane lining the intestines, 
of mucous matters jirobably derived from a destruction of the epithelial 
cells and of cholesterin crystals. 

Gosse states that in the early stage of uterine life the alimentary 
canal (•oiitains merely a mucous liquid. At the third month there is a 
more cojnous secretion ; a clear non-albuminous acid liquid is found in 
the stomach, and a soft chymous liquid is present in the small intes- 
tines. Up to the fifth month the small intestines contain meconium 
•of a greyish colpur. After this period the meccwiium becomes 
gradually of a deei)er colour, and it passes into the large intestine. 
When the cliild has attained uterine majority, the mc;?Dnium in the 
jejunum is whitish; in the ileum, yello\t ; in the cajciim, greenish- 
yellow ; in the ascending colon, green with less yellow ; and in the 
rectum green-black like jioj^py-juice (hence the name, from /atJaccov, a 

.eyrvris . 

poppy 7-^ — 

Meconium is generally discharged from the bowels of a child within 
forty-eight hours after birth, or at the latest on the third day. It 
then appears of the cojisistency of honey, of a very dark-green 
(almost black) colour, with very little yellow colouring-matter in it. 
It has no disagreeable odour. Its si)ecific gravity is 1'148 (“Des 
Taches an Point de vue Medico-legale,’* 1868, p. 76). It may bo 
found in the stomach of a new-born child, and a question will 
thence arise whether its j^resence there should be taken as a proof 
of entire live-birth. It may be discharged from tlie child dui’ing 
• • 16 — 2 
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delivery, in cases in which there is a difficult or protracted labour. In 
the act of breathing it may enter the throat with other discharges, and 
thus be found in the stomach. Tliat a breathing cliild can thus 
swallow meconium cannot be disputed, but, assuiniiig that in the body 
of a child wiiich has not lived to breathe this snbstaneo is found in the 
air-passages and stomach, how is the conclusion affected ? In the 
following case Fleischer was required to examine the body of a new- 
born cliild which was said to liave been born dead. 

IIo found niccoiiiuin in the large iutostiiios (the colon and rectum), and a gmenieh- 
yellow-coloured liquid in the cavity of the Ktomach, in the larynx, windpipe, and 
gullet. In the air-passages it was in well-marked quantity. The lungs contained 
no air, but possessed all the usual fcetal characters. When cut into pieces and placed 
on water, alltlio pieces sank. It appeared that a woman was present at the birth, 
who observed that the child did not breathe, but was born dead. It was not bathed 
or washed, and no air was blown into its lungs. From the general appearance and 
properties of the liquid found iu the stomach and air-passages, Fleischer had no doubt 
that it was niectuiiuin from the intestines of the child. It could not have boon 
swallowedafter the child was born, but must have been accidentally drawn into its 
throat by efforts to breathe during birth. Somo of the meconium had probably been 
discharged fj’om the bowels of the child during labour, and as the mouth passed over 
thisliquidaportion was drawn into tho throat by aspiration. AVhen once there, tho 
instinctive act of swallowing would immediatoly convoy a portion of it into the 
stomach. Tho same remark applies to tho urine. 

As the facts connected with the birth were w^ell known, this appears 
to bo the only roasomible explanation (Casper’s Vierteljahrsschr,, 
1868, 1, 97 ; also for another case, Med. Times and Gaz., 1861, 2, 

p. 116). 

Me€07iium may be generally recognised by its dirtj^-green colour 
and general appearance, as well as by the absence of any offensive 
odour, which it does not acquire until after tlie third or fourth day 
from birth, wl^en it becomes mixed witli feculent matter. In tlie air- 
])as.sages it is sometimes associated with vernix easeosa, and hairs 
derived from the skin (Med. Times and Gaz., 1861, 1, p. 591 ; and 
1861, 2, p. 116 ; see also Ann. d’Hyg.,” 1855, 2, p. 445). 

But little need be said on its chemical jiroperties ; still, as the 
detection of stains of meconium on clothing may occasionallj’^ form a 
part of the medical evidence, a few observations are here required. 
The stains which it produces are of a brownisli-green colour, very 
difficult to remove by washing. They stiffen the fabric, and are 
usually slightly raised above the surface, without always penetrating it. 
Meconium f(4;;nis with w'ater a greenish-coloured liquid, having an acid 
reaction, and a boiling heat does not affect the solution. Nitric acid, 
and also sulphuric acid and sugar, yield with it the green and red- 
coloured compounds which tliey i)roduce with bile. Cholesterin may 
be separated from it by hot ether, 

It may be remarked, in reference to stains produced by the faeces 
of a child which has survived birth, that until the fifth or sixth day 
they retain a dark-green or greenish-yellow colour. On the seventii 
day after birth, they generally acquire a bright-yellow colour, like that 
of the yolk of egg ; and this colour, if the child is in health, they will 
retain during all tlie time that it is suckled. 

The presence of stains of meconium on tlie clothing of a child has 
been considered, in the absence of any evidence from the lungs, to 
furnish sufficient proof that a child has been hoiii alive. 
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In 1 850, the body of a child, completely dried or mummified, was found concealed 
in a hollow spjice in the chimney of a house. From the dry state of the body, it had 
apparently been there for a considerable time. Bergorot found it to have the 
characters of a mature female child. It was wrapped in linen, which was marked by 
two kinds of stains, some of a deep-green almost black (meconium), and others of a 
reddish-brown colour (blood). The internal organs had been completely destroyed, 
chiefly by larvae of insects of which many of the dried chrj- salis-cases were found. 
The skin was dried to a parchment condition. Was this child born alive? As the 
lungs wore destroyed, Borgeret directed his attention to the meconium-shiins on the 
linen ; and he concluded from those that, had the child died before or during labour, 
the greater part of the meconium would have been discharged before birth. 
Assuming that a quantity of it still remained in the bowels, this coidd not have 
boon discharged from them, as a result of vital contractility after death. Further, 
the portion of linen around the nates of the child was not stained, hence there had 
been no discharge post inorteiu, after the dead body had boon placed in the chimney 
— loading therefore to the conclusion that the linen had been stained by the natural 
•discharge from a child born living, and previous to the disposal of its body. 
Bergeret also inferred, from the largo quantity of mocouiiim, that it had been 
discharged during a state of severe suffering resulting from a violent death (“ Ann. 
d’llyg.,*’ 1855, 2, ji. 442). Ho gave his opinion — 1. That this mummy-child was 
mature ; 2. That it was born alive, and that it died from violence soon after its 
birth ; and, 8. That its death probably t«K)k place about two years before the dis- 
covery of the body. The latter conclusion was based on ontomology, i.e, on the 
condition of the chiq^salis-cases and the larvm of the Musca carnaria found in the 
cavities of the body. The facts were such that, in Bergeret’s o]>inion, a shoiter 
jieriod than two years would not account for the state in which the insects were dis- 
covered. A woman who had boon, it was supposed, delivered of a child, was tried 
upon this evidence, before the Jura Court of Assizes, on a charge of child-murder. 
Tne j iiry acquitted her. 

There was no ovidence of live-birth, for the stains of meconium on 
the linen might he accounted for irrespective of tliis theory. There 
was no evidence of murder, for all the facts a<lmitted of an explanation 
on the assumption that tlie child liad been either still-born, or, if born 
living, that it had died from natural causes soon after its birtli, and that 
its body had been concealed in the spot where it was found. Such a case 
only shows the silly lengtlis to which some people will go in tlieir 
endeavours to escape from the I don’t know ” by an apparent 
cleverness of deduction. 

The presence of natural fluids, therefore — such as blood, meconium, 
or the watery discharge attending delivery — in the stomach and air- 
passages of a new-born child, does not prove live-birth, but merely 
indicates the existence of some living actions in the (*hdd at or about 
the time of its birtf). It is otherwise with foreign substances. 

7. Foreign Substances in the Air-passages an^tomach. — 

Masclika met witli the following case : — 

A woman was secretly delivered of a child, wliich she alleged was born dead, 
but she did^not j>roduce its body until after the lapse of fourteen days, when it was 
found in biich a sttUb of putrefaction that no satisfactory ev idence of live-birth w'as 
obtained from the lungs. These organs, as well as tlie heart and liver, contained 
small bladders of air from pi itief action and floated on water. On slight com- 
pression, the lungs siink. The air-passages, gullet, and stomach contained sand 
and excreiiiojititious matter, v/hich was pressed out of them on a section being 
made. Tlie air-j>assagos were so blocked iqi as to furnish a sufliciont cause for the 
prevention of breathing and for death from suffocafeon. I'he woman, when charged 
with the murder of her child, confessed that she was suddenly delivered while 
having, as she supposed, an evacuation — that she fainted, and that when she 
recovered, she found she had been delivered of a child, which harl fallen into the 
privy and was dead. The medical evidence was in accordance with this condition 
of the body. Maschka concluded that the child had come living into the world, 
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and had died from suffocation. Ho drow this inforeiico from the discovery of 
excrement and sand in the air-tubes, lungs, and stoi/iach. Tie considered, from 
the appearances, that in tho aspii'atory effort to breathe (a living action) the child 
had drawn these substances into the lungs, and fiii*ther, that tlioy could have found 
their way into tho stomach only by tho act of swallowing. These actions could not 
have taken place until after hirth, and in his judgment tliey clearly pi’oved that the 
child had come living from tho body of the mother (Horn’s Vivrte! jahrssckr^y 18G5, 

In one case a woman was suddenly delivered of a child while sitting over a slop- 
])ail of dirty water. On examining the body, it was obvious that it had not 
breathed. There was no air in the lungs, but a quantity of dirty wat(U’ like that 
in the pail was found in the stomach. This could have entered the organ only by 
the act of swallowing, and, in Ramsbotham’s opinion, tho child had sw'allowed the 
Jic^uid under some fojtal attempts to breathe. Tlio coroner who held the inquest 
directed the jury that tho child was born dead; but most physiologists will consider 
that tho pow»^er of swallowing ciinnot bo exerted by a dead child ; and as its body 
must have boon entirely delivtTcd in order to have fallen into tho liquid, there was 
proof that it had been born living, .atid that in this instance it had died after it was 
(mtiroly born, by tho prevention of tho act of breathing. 

The inference of live-birth in these cases was based on good pliysio- 
logical grounds. The discovery of foreign substances, wliich fi'oin 
their nature could not have eiitei'ed the body during delivery, is a 
good ))root‘ of entire live-birth ; hut we ought to be well assured that 
such substances could not have accidentally found their way into the 
body aftei’ birth. Thus it might ho suggested in defence that tlRy 
had penetrated into the stomach and lungs as a result of putrefaction, 
if the body is immersed in liquid. It will bo for the examiner to 
deterniine, by a proper examination at the time, how far this can 
explain the facts. The discovery of excremenlitious matter in the 
interior of tlie stomach and in the substance of the lungs was a proof 
that the child had exerted tlie living acts of swallowing and aspiration. 

These principles may be applied in dealing with similar cases. In 
the last case there was the state of the lungs to help tho conclusion. 
If the body of a child is so putrefied as to lay open the stomach and 
lungs so that foreign matters can have free access to them, it would of 
course be unsafe to base an opinion on these conditions. 

The condition of the urinary bladder, whether empty or full, is 
of no medico-legal value ; it may be emptied before birth or at birtli. 


EvJDli:^roE or Live Birth fro^^i the Mode of Birth. 

It has hee^i suggested that when a child is born by the feet, and 
there are full marks of respitation in the lungs, the mode of birth will 
at once establisli that tlie body must have been entirely in the world 
in order that the breathing sliould liave taken place. Ilerapatli met 
with an instance of tliis kind. It is assumed [very nlTpisiithllKy, Ed.] 
that the head under these circumstances is born instantaneously, and 
that the child cannot bi’eathe until the head is released from the outlet. 
Before such a conclusion can be drawn, there should be clear evidence 
that the child was actually born by the feet. Herapatli has publislied 
a report of the case on wlrich his opinion was requested, as well as 
the grounds on which; he w^ould rely, to establish the fact that a child 
liad been born by the feet (H. M, J., 1859, 1, p. 46). 

If a child be born by any other than a head-presentation tlie 
chances of being born dead are very materially increased. The editor is 
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quite at a loss to know by what means an accoucheur could definitely 
fix the presentation after a child had been borin 

Evidence or Live Birth, etc., from the Ujibilical Cord. 

As this is tlie first appearance of the umbilical cord in the forensic 
area there is no more convenient place in which to consider the evidence 
it is capable of giving from every side. The points which should be 
noticed about the cord in all cases are : — 

1. Pulsations in it or their absence. 

2. Mummification of it. 

3. The line of separation at the navel. 

4. Tlie manner in Avhicli it has been severed. 

5. Its total length if available. 

1. Pulsations in it. — These, when present, are accepted as 
indubitable evidence of live birth {vide Tenancy by Courtesy,” 
supra), and tlieir complete and continuous absence at birth would 
constitute equally sound evidence of '‘born dead” (vide p. 270). Such 
pulsations, or their absence, it is abundantly obvious, can only be sworn 
to by one wlio ^yas actually in attendance at parturition, for it cannot 
for a moment be imagined that cither their presence or absence for a 
few minutes would leave the slightest trace that could be discovered 
even hv tlie most painstaking autopsy. The possible necessity of their 
being required for ' tenancy by courtesy ’ should never be lost sight of 
by accoucheurs nor midwives. 

2, Mummification of it. — In a child that has been born alive, or 
lias survived its birth for a perio<l of from twelve to twenty-four hours, 
that portion of the umbilical cord which is contiguous to the abdomen 
undergoes certain changes : thus it dries and becomes slowly shrivelled, 
and in from three to five days it separates from the body with or without 
cicatrisation. 

The cord does not separate at the part which is tied, but close to 
the abdomen. It separates generally within live days, by a iirocess of 
sloughing; the skin connected with the dead portion of cord present- 
ing a red line, arising from capillaiy congestion. During tlie separation 
of the navel-string the umbilical vessels are gradually closed. The 
obliteration of these vessels is effected in a peculiar maimer. The 
calibre diminishes as a result of a concentric thickening of the coats, so 
that, while the vessel retains its apparent size, its cavi^'^ is gradually 
blocked up. A quill would represeut tha form of the vessel in tlie 
foetal state, and a stem of a tobacco-pipe in the obliterated state. It 
is only by cutting through the vessel that the degree of obliteration can 
be deteiiYnlie'd. 

The state of the umhilical cord has often furnished good evidence of 
live-birth, when the other circumstances of the case were inadequate to 
furnish decisive proof. In the following instance it might have been 
suspected, but for the state of the cord, that the child had been still-born, 
and that its lungs had been artificiall}'^ inflated. 

In coiisoqueiice of some suspicion respecting the cause of death, the body of a 
child ha<l boon exhumed soon after burial. It weighed nearly five pounds, and was 
eighteen inches long ; the opening for the navel was exactly in the centre of the 
h^y. The hair on the scalp was about an inch in length, and plentiful ; the nails 
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reached to the extremities of the fingers and toes. Tliere was no mark of violence 
about it. The navel-atrhig had separated by the natural process, but the skin around 
it was not quite healed. The tendon of one of the muscles of the leg was pro- 
minent, and apparently contracted at the instep. The left testicle ah)ne had 
descended into the scrotum — the right was still in the inguinal canal. This 
rendered it probable that the child had not quite reached maturity. It was by the 
peculiarity of the instep that the body of the child was identified. In the fii st 
instance the body of another child had been brought from the same bui’ial -ground, 
but rejected, from the absence of this appearance of the foot {cf, “Identity” 
Vol. I.). On opening the chest, the lungs were observed to be situated at the 
back part and not filling the cavity. They weighed together 861 grains — the 
right weighing 430, and the loft 431 grains. The heart, thymus gland, and lungs 
were placed together on water, but thej^ immediately sank. The lungs, wh<;u 
separated from the other organs, floated, but with a slight degi’ee of buoyancy. 
Indeed, this was established by the fact that they sank with the heai’t and tliymus 
attached. The lungs were cut into twenty-two pieces ; three pieces from the apf^x 
sank ; the remaining nineteen pieces floated, and they were not made to sink by 
pressure. The foramen ovale was but slightly open and contracted, as well as the 
ductus arteriosus, to about ouc-half of the fadal diameter. The bladder was 
perfectly empty — the intestines contained only mucus. 

The conclusions at the inquest were : — 1. That the child had been 
born alive, and liad lived certainly not less than tliree days, and pro- 
bably longer. 2. Tliat respiration during tliat time had been but 
imperfectly established. 3. That in all probability tlie cliild had died 
a natural death. The conclusions were well warranted by the facts. 
Experiments on the lungs wxu*e here not necessary, owing to the state 
of tlie umbilical cord. It w^as subsequently proved that the child had 
lived eight days after birth. 

It is commonly stated tliat once such drying of the cord has 
appeared it cannot be removed by soaking in w^ater. From experiments 
made by the editor in 1904, he is able to state that such is not in 
accordance witli facts. 

The dried piece of the cord of a child that died three days after birth was placed 
by him in a bottle cd ordinary bip w'ater for a w'cek or more ; at the end of this time 
it had resumed a supple appeariiuoo, and was still tough, but all traces of its being 
mummified had disai>peared. lie made many similar oxj)crimciits with like results. 

It is stated that if a dead born child he throwui into water the cord 
undergoes a liquefactive form of decomposition instead of mummifica- 
tion ; this is probably true, as all observation and experiment show that 
the drying is a purely physical change, which, of course, cannot go on 
when the cord *is submerged. It follow^s that if a cdiild be removed 
from the w^atgr with a mummified cord attached to it, the evidence is 
complete that the child w'asdvept in a dry place for a sufficient length 
of time for mummification to have taken place, and hence is corrobora- 
tive in a very high degree of au}" other signs of live birth, though it 
must not be assumed that a dry cord is in itself pr()o4V^{;hHtHike child 
lived wdiile the cord was drying. 

8. The Line of Separation at the Umbilicus. — It is stated 

that even at birth a reddish ring may be noted at the insertion of the 
cord ill the skin at the umbilicus (Tidy) ; this disappears after death, 
and must not he confounded with the line of inflammation, which 
appears about the tliird day at the point in the skin from which the 
cord will fall. Tlie mummilied cord, being dead tissue, is separated 
from the living skin of the infant, by a process which in its totality is 
known as inflammation ; this inflammation is as indubitable a sign of 
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life as it is possible to get : when, therefore, this ring of inflammation 
is found on a dead child, we have at once complete and final proof of 
life for at least say thirty-six hours (it is probably nearer to seventy- 
two hours). The cord actually falls off owing to the changes in the 
tissues at the umbilicus at some period between the second and the 
tenth day (M. Bouchand and Mdme. Alliot, of the Paris Maternite), 
the fourth, fifth, and sixth days accounting for a very large majority of 
the cases ; at its fall it leaves a small open wound which heals in two 
or three da)^s’ time. If then this wound, or suppuration, or a healed 
scar be found, we get further conclusive proof of life for a period to be 
measured by days, say from four to about twelve. 

4. The Manner of Severance of the Cord. — This in itself is 
not a matter of veiy great importance, as a x’ule, either to the child 
or to the mother, but in a medico-legal inquiry on a dead child 
it may suddenly assume the very highest importance as a piece of 
corroborative evidence ; it must, therefore, be most carefully noted 
and recorded. 

The editor made many efforts to sever the cord by simple tearing, 
but such was the slipperiiiess of it that he never succeeded in doing so 
by simj)ly twisting it round his hands, he had invariably to get some 
dry article with wliich to obtain sufficient purchase ; in his efl’orts he 
noted that he forced the jelly, of which the bulk of its structure is 
formed, up into irregular heaps, so to speak, within the coverings of 
the cord ; it might be important to notice this as corroborative of a 
woman’s statement that she had thus severed the cord. 

If again tlie cord is cleanly cut this would tend to set aside the 
explanation of tlie child having accidentally dropped from the female, 
because in such an accident the cord should be found ruptured. Tlie 
practitioner should make a careful examination of the divided ends of 
the cord by the aid of a lens, or a rui)ture may be mistaken for a 
section with a sharp instrument. For this purpose it should be spread 
out at length on a board. Iliggiiison published a case of some interest 
in this point of view. 

The child fell from the mother, and the cord hroko spontaneously. “ The torn 
ends were nearly as sharp-edged and flat as if cut ” {Med, Qaz,, vol. 48, j). 985). 

This case prov^^s that a careless or hasty examiiiatioji of the ends 
of the cord ma 3 ^ lead to a serious mistake. Sometimes the mark of a 
previous cut maj" he found on the cord near one of its di^nded ends — 
the first cut with the scissors not having effectually divided it. 

In one case (Lewes Lent Ass,, 1852), Gardner proved, in reference to the body 
of a child which^had been found in a privy, that the coi'd had boon ineffectually cut 
in one sput*^evic)tI1?to its complete division in another part. Tlio cord had been 
also pulled out after this cut, so as to elongate the vessels ; henco they projected 
from one part of the sheath at one cut jiortioii, while they were retracted in the 
other. This accurate observation showed not only that the cord had not been 
niiitm'ed by the child accidvntally falling from the mother, but it served to 
establish the identity of the placenta, which was found concealod at a distance 
from the body. When the cord is lacerated, this will be, caieris paribus, in 
favour of tlio woman’s statement as to tho mode in which her delivery occurred. 

The body of the child, which was found in the soil of a privy, was putrefied, 
but the lungs had not undergone putrefaction. Both feet were wanting and the 
bones of the legs were exposed, owing to the removal of the soft parts. There were 
no marks of murderous violence on the head, neck, or upper part of the body. 
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About six inches of the navel-string wore attached to the abdomen, and this had 
not been lacerated, but sharply cut through. This observation was of importance, 
for it proved that the woman had not boeji accidentally delivered while sitting in 
the privy, or the cord would have been found lacerated. 

The main questions were: — Did this child conio into the world 
living, and was its death attributable to violent or accidental causes? 
Grains of sand and particles of coal wore found upon tlie tongue, and 
in the fauces, laiynx, wuiidpipe and its ramifications, as well as in 
the pharynx and gullet, the mucous membrane in these parts being of 
a brownish-red colour. The lungs were placed backwards in the chest, 
the sharp edges reclining on the sides of the pericardium ; they had a 
bluish-brown colour behind, but they were of a light red with stellated 
patches of redness in front. The substance of the organs was not 
putrefied, it was clastic when pressed, and crepitated on being cut. 
They c(mtaiiied a mod(>rate amount of blood, lloth lungs floated on 
water entire and divided. The stomach contained an offensive dark- 
coloured fluid, mixed with grains of sand, pieces of coal, and other 
foreign matters. Tlic conclusions drawn were that this child was 
mature, tluit it had been boi n alive, the navel-string designedly cut, 
and its body afterwards thrown into the place where it was found, for 
tlie purpose of concealment. The inference of the child having been 
born alive was basted on the justifiable grounds that there had been 
incipient breathing or attempts at hreatliing. This was proved by the 
state of the lungs and the foreign substauces found in the air-passages. 
There had also been the power of swallowing, the same substances 
having been found in the stomach. For however sliort a time, these 
conditions proved that the child had lived, and Imd breathed after it 
was born. The cause of death was assigned to sulTocation and the 
prevention of breathing. 

A girl, who stated th.vt she was not aware of her pregnancy, was suddenly 
delivered while sitting on a night-stool. According to her account, she fainted, 
and on coming to Inu-solf she found tho child on the floor dead. The child had 
fully breathed, tho uinbiliciil cord had been cut, and there was no mark of 
violence on the body. 

The cause of death was assigned to exposure, and the absence of 
tliose attentions required by a new-born child, as well as to congenital 
debility (“ Ann. dTIyg.,” 1868, 2, p, 173). The woman was found 
guilty of causing the death of her child by imprudence, inattention, and 
negligence. Jl'lie cutting of the cord was suspicious that her tale was 
untrue. * 

If the cord bo riipturo<l by natural accident the free ends are usually 
irrogulnrly lacerated, and the rupture takes place either near to the 
placental or the navel end, more commonly within a/o'iv’ *?ifTt'i«?s of the 
navel. In twenty-one of the cases observed by Klein, it was found to 
have been forcibh" torn out of the abdomen ; but it may be torn or 
lacerated at any part of its length, although the rupture is commonly 
observed near to one extremity. Among the* cases of sudden delivery 
which occurred to Olshausen, the cord was torn through at three 
inches from the navel in one instance, and no bleeding followed. In 
two the cord was torn through its middle, and at first there w^as great 
bleeding; in throe other cases it was torn close to the navel, and na 
bleeding had occurred. In four instances the cord was torn at five 
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or six inches from the navel, and there was no bleeding, although it 
remained untied for ten minutes. 

Ill It. V. Martin (Lewes Lent Ass., 1860), a medical witness was 
asked b}- the judge whether a rupture of the cord might not load to 
fatal bleeding. The above facts show that a rupture of the cord is not 
necessarily fatal, even when the circumstances are unfavourable to the 
child by reason of the closeness of the rupture to the abdominal end. 

5. The Length of the Cord. — Should this b}'' some accident be 
available it should be recorded, for though it cannot help us in cases 
of fractured skull from falls upon floors, etc., it may be of material 
importance if it be alleged that the child was strangled by it. 

The length varies from some six or eight inches up to as mucli as 
five feet, but figures are here useless when facts in a given case are 
obtainable. 

EvmENOE ov Live Birth from the SiaN. 

The skin of a new-born child is of a bright red, and is covered witli 
a greasy material known as vernix caseosa. This observation is in 
itself of no importance, except that if the child have been washed, this 
vernix caseosa will have disappeared, and its presence or absence may 
be a point corroborating or negativing the tale of the incriminated 
person or the tale of others. It becomes a bit of circumstantial evidence 
which may possibly be of importance in this way. 
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SUB-SECTION J.— INFANTICIDE. 

This will be discussed under the following heads : — 

1. Definition of the crime. 

* 2. Attitude of the law and judges towards the crime. 

3. Natural causes of deatli at birth. 

4. Was this cliild born dead ? 

5. Violent or criminal causes of death. 

Definition of the Crime. 

By infanticide we are to understand in medical jurisprudence, the 
murder of a new-born child. The English law, however, does 
not regard child-murder as a specific crime ; it is treated like any 
other case of murder, and is tried hy those rules of evidence which 
are admitted in cases of felonious homicide. In stating that infanti- 
cide is the term applied to the murder of a netv-horn child, it is not 
thereby implied that the wilful killing should take place within any 
particular period after birth. Provided the child be actually born, 
and its body entirely in the world, it matters not whether it has been 
destroyed within a few minutes, or several days after its birth. In the 
greater number of cases of infanticide, however, we find that the murder 
is commonly perpetrated either at the time of birth, or within a few 
hours afterwards. 

Injuries during Birth fatal after Birth. — If injuries should 
be criminally iiiliicted on a child during birth, and the child be born 
alive and afterwards die from the injuries so caused, the case (infanti- 
cide in fact) would be murder or manslaughter, according to the 
circumstances. 'I'lie following instance is reported by Chitty {Med. 
Jour., 416 ; also “Archbold,*’ p. 345) : — 

A man nauieiT Senior, an iiiiliconsod medical practitioner, was tried in 1832 for 
the manslaugliter of an infant, by injuries iiiilictcd on it at its birth. The prisoner 
practised midw*?fcry, and was culled to attend the prosecutrix, who was taken in 
labour. The evidence showed that when the head of tho child presented, the 
prisoner, by some mismanagement, fractured, and otherwise so injured the cranium, 
that it died immediately afUT it was born. 

It was argued, in defence, that as the child was uvt BOTH (hi ventre 
sa mire) at the time the wounds and injuries were inflicted, the prisoner 
could not be guilty of manslaughter. The judge, however, held that 
as the child w^as born alive and had died from the violence, the case 
might be one of manslaughter. This opinion was afterwards confirmed 
by the other judges, and* the prisoner was convicted. From the 
decision in this case, it will be seen that the law makes the question of 
criminality to depend upon the period at which the injuries prove fatal, 
and not upon the time at which they are inflicted on the body of a 
child ; and had the prisoner effectually destroyed the child before it was 
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entirely born, he would not have been guilty of any crime. The 
decision appears to depend on this principle of the criminal law, that 
the person killed must be a reasonable creature in being, and “ in the 
Queen’s (or King’s) peace ” ; therefore to kill a child in its motlier’s 
womb (or during birth) is no murder (“Archbold,” p. 845). The 
child, unless entirely born alive, does not come under the description 
above given. According to the words of one judge, it is not an 
“ inhabitant of this world,” altliough it is under many circumstances 
medically but not legally a living child. 

If a child is born alive, as a result of Criminal abortion, and die, 
not from an}^ violence applied to its body, but as an effect of its being 
immature, this will be sufficient [when proved ! — Ed.] to render the 
party causing the abortion indictable for murder. 


Attitude op the IjAW and eJuDOES toward the Crime. 

Although the law of England treats a case of infanticide as one of 
ordinary murder, yet there is a difference in the nature of the medical 
evidence required to establish the murder of a new-born child. It is 
well known that many children come into the world dead, and that 
others die from various causes either during or soon after birth. In 
the latter the signs of their having lived are frequently indistinct. 
Hence to provide against the danger of erroneous convictions, the law 
assumes that every new-born child has been born dead, until 
the contraiy appears from the jnedical or other evidence. The onus of 
proof that a living child has been destroyed, is thereby thrown on the 
prosecution, and no evidence imputing murder can bo received, unless 
it is first made certain, by medical or other facts, that the child 
survived its birth, and was legally a living child when the alleged 
violence was offered to it. Hence there is a most difficult duty cast 
upon a medical witness on these occasions. In the greater number of 
cases the woman is delivered in secrecy, and no one is present to give 
evidence respecting the birth of the child. It is under these circum- 
stances that medical evidence is especially required. A medical man 
should be especially cautious in putting questions to a woman charged 
with this crime. 

Body of the Child not Discovered. — In cases of child-murder, 
medical evidence i^ commonly founded on an examination of the body 
of the child ; but it must be borne in mind, that a woman 4nay be found 
guilty of the crime, although the body of %he child is not discovered : 
it may have been destroyed b}^ burning, or otherwise disposed of, and a 
medical witness may have only a few calcined bones to examine. In 
these cases of tbe non-production of the bodj^ good legal evidence of 
the murder would, however, be demanded ; and this evidence should 
be such as would fully establish a matter of fact before a jury. The 
production of the body of the child is therefore no more necessary to 
conviction than in any other case of murder. A woman has been tried 
for the murder of her child, the body of wliich was never discovered. 

The subject of child-murder has greatly attracted the attention of 
medical jurists by reason of the facility with which the crime may be 
perpetrated, and the great difficulty of bringing it home to the offender. 
The reports of inquests show that the deaths of infants are very 
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numerous, and that they frequently occur under circumstances involving 
great suspicion. In 1891 verdicts of murder were returned in oighty- 
ibur cases of children under one month old. The strongest motive 
for destroying the infant appears to be shame or the disgrace of 
having an illegitimate child. The crime is as a rule only attempted 
wliere pregnancy has not been discovered, and where delivery is 
elfected in concealment. If the child lias been secretly destroyed, 
the first opportunity is taken of casting its body into the streets. 
When the dead body of the child is secreted on the premises, discovery 
generally takes place. In several instances the mothers of newly-born 
dead children have been brought before the coroner’s court. There 
is usually considerable reluctance on the part of a COroner’s jury 
to return a verdict of wilful murder, when the mother may be sent to 
take her trial at the assizes for murder. Usuallv, when the evidence 
guilt has been so clear that coroners’ juries have found verdicts of 
wilful murder, the prisoners have been subsequently acquitted on their 
trials. In the report of the Committee api)ointed to inquire on the 
best means of preventing the destruction of the lives of infants (duly, 
1871), it is stated that the number of infants found dead in the 
Metropolitan and City Police districts during the year 1870, was 276. 
The editor believes that the number in recent years is as great if not 
greater. The greater number of these infants were less than a 
week old. 

It will be seen, from the nature of the medical proofs required, that 
a conviction for child-murder in England, in the present state of the 
law, seldom takes place. Notwithstanding the frecpiency of the crime, 
juries appear to shrink from returning a verdict of murder, even when^ 
the medical facts would fully justify it, but they almost invariably fall 
back 111)011 the minor ollence of which the accused person may be 
convicted, namely, that of concealment of birth {vide p. 69). This, 
in fact, in reference to the crime with which the prisoner is charged, 
amounts to a verdict of not proven. In some cases, however, under 
the direction of some of our judges, verdicts of manslaughter have 
been returned. 

The frequent acquittals which take place on charges of child- 
murder, in spite of strong evidence of criminality, most probably 
depend on thg fact, that there are many extenuating circumstances in 
a prisoner’s favour which the law does not recognise. Hitherto juries 
have had iio 4 ilternative but to convict the woman of murder, or to find 
her guilty of the inisdemeffiiour of concealment of birth. Whatever 
doubt may be thrown on a case by the forms of law and the rules of 
evidence, there can be no doubt medically that living children are 
irequenlly destroyed at birth, and that the crimiiffli law, from the 
peculiar nature and stringency of the proofs required to establish guilt, 
has hitherto failed to reach the perpetrators. Lankester stated that he 
had held inquests in sixty-nine cases of new-born children, and in 
fifty-six of these the coroner’s juries returned verdicts of “ wilful 
murder.” In every instance with whicli he was acquainted the persons 
charged had heoii acquitted of the crime, against evidence of the most 
obvious and convincing kind. The fact is, he observes, “thc])rose- 
cutor, judge, and jury are all anxious to avoid a verdict which consigns 
to death a Avoniau who, in nine cases out of ten, has been more sinned 
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ftgainst that) sinning.” This, he remarks, will probably be tlio case so 
long as the law inflicts, or threatens to inflict, death for infant-murder. 

Ill Jt, V. To'imnvy (Warwick Lent Ass., 1854), tried before Coleridge, J., in 
which a medical witness declined to say positively that a child was born alive and 
liad breathed after birth, tho jury convicted the prisoner of manslaughter, 
llespiration had been established, but it was admitted by tho witness that this 
might have occurred during birth or afterwards. There was a cut on tho right side 
of tho nock of tho child, and a circular wound in the windpipe. 

In a case tried before Brett, J. (Winchester Sum. Ass., July, 1871), a woman 
was indicted for the wilful murder of her nowlj^-born child under highly suspicious 
circumstances. The jury returned tho usual verdict of concealment of birth.” 

The judge, in sentencing her, said she had escaped from the cliarge 
of murder by the indulgence of the law, and from tliat of manslaughter 
by the too indulgent verdict of the jury. 

In another case tried the same judge {IL v. Mttynard, Devon Lammas 
Ass., 1871), the medical evidence showed that tho child was newly-born and (luito 
mature. Its head had been removed from tlio body, and tho right log had Deon 
cut off above the knee. On the neck, behind tho shoulder, there was a bruise on 
tho skin of a dark-hluo colour, about three inches in diameter. Tho umbilical cord 
had been torn or cut at about seven inches from tho body. There wore slight 
RU])tjrlicial wounds on the hack of tho neck and other parts of tho body, which was 
generally pale. Tho lungs contained air, and readily floated, oven when cut into 
inanyipieces. Air escaped by XHCssuro under water, and the pressed portions still 
floated. From flxeso facts tho medical witness stated that tho child had been born 
alive, and had died from hmmorrhage. Tho prisoner had made a statement to the 
olfoct that the child ^^'a8 born alive. 

The judge, in summing uj) the case, instead of taking the usual 
course, i.c. of leaving tlie jiuy to decide between ‘‘murder” and 
“concealment of birth,” impressed upon them strongly tliat, if not 
guilty of murder, they must consider whether the jirisoner was not 
guilty of maiislaugliter. She was guilty of murder, if, after the child 
was born alive, she by an act of iiers caused its death, intending to kill 
it. She was guilty of manslaughter, if, after the child was born alive, 
she committed an act of culpable negUfjenee, l>y wliich the death of the 
(diild was caused, or by which tlio child was not permitted to live, when 
it otherwise \vould have lived. Tlie juiy returned a verdict of man- 
slaughter. Ill another case {It, v. Sell, Hereford Lent Ass., 1873), 
before tlio same judge, the juisoner, who was tried on a charge of 
child-murder, w as found guilty of manslaughter. 

Ill another case, Willes, J., adopted the same course as Brett, J. (II, v. Libhey, 
Cornwall l^amm as Ass., 1871). The prisoner was a married worn ^ charged with 
the murder of her illegitimate child. Tho hod^’^vas found mutilated, and partly 
burnt. The head, arms, and legs laid been severed. Tho lungs contained air, and 
readily floated, entire and divided. They wore of a rod colour, and distinctly 
mottled. It was concluded that the child was inaturo, that it had fully breathed, 
and from the retrav5tioii of the skin, that tho cuts were made during life, or soon 
after death. There was no disease in the jiarts of tho hod}*- examined to account 
for death. It was proved that the woman had concealed the mutilated body of tho 
child, and had tried to get lid of it by huruing. She said tho burnt bones found, and 
some blood on a rug, were those of a fowl. Tho bones wore those of a child, and 
the blood was not that of a fowl. The defence was siiu|ily, “no jn'oof of sojiarate 
oxistonco,” i,€, no jiroof that tho child was “howi alive.” Tho prisoner in this 
case had denied her pregnancy, had concealed her delivery, and had mutilated and 
jiartly burnt tho body of tho child. 

The judge thus expressed his views regarding the law as it is 
applicable to cases of infanticide : “ There was no doubt the question 
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was, whether the ease should be described as one of murder or man- 
slaughter. Looking at the facts, as far as he could judge, the difiiculty 
that presented itself most conspicuousl}’^ was the difficulty in defining 
a complete birth. The state of the law on that point was extremely 
peri)lexing. If a woman could be proved to have been confined 
unassisted, with a view to take away the life of a child, it would he an 
act of murder; if, on the otlier hand, with no intention of killing the 
child, siio was delivered, she undertook to do all without assistance 
that a careful and skilful person would do for her, and if she neglected 
this, she was guilty of manslaughter.*^ The jury returned a verdict of 
manslaughter. 

There could be no reasonable doubt that in this, as in numerous 
other cases of murder with mutilation, the child was born alive. 
With the evidence of full and peifcct breathing, there was nothing to 
render it probable that this child had died from natural causes during 
birth ; and although there was no absolute proof of a separate existence, 
there was everything in favour of this view. It was, from the whole 
of the circumstances, far more probable that this child had been 
destroyed and mutilated while living after birth, than that it had been 
born dead, and its body mutilated and burnt merel 3 '' for the sake of 
concealment. 

The following case, 11. v. Linin, C. C. C., March, 1904, is an illus- 
tration of the lejiieiicy with which women in this position in question 
are treated : 

Louisa laiim, 120, domestic servant, was indicted for the wilful murder of her 
illogitiuiato child at Bassiugham Road, Wandsworth. 

Prisoner was employed at tho address given, and it was alleged that on January 
24th slio secretly gave birth to a baby, strati gled it, wrapped it in a cloth, and hid 
tliG hod^^ up a cliimiioy in her hodroom. 

Tho jury fouird her guilty of manslaughter, with a strong recommendation to 
mercy, and on her promising to go for two j^eurs into a home which had offered to 
receive her, tho judge released her on hor own recognisance of 10/. to come u]) for 
judgment when called upon — a merciful decision which elicited spontaneous 
applause in court. 

Hr. F. W. Lowndes lias written an interesting pamphlet on this 
subject. He read it at a meeting of the Social Science Congress held 
in Liverjiool in 1876, and subsequently published it for private 
circulation. % 

These illustrations of the attitude of the law and judges to'wards 
this crime, tinougli old, still retain all their force of example, and the 
difficulties of steering a middle course between barbaric brutality and 
modern philanthropy is still felt as keenly as ever, as the two following 
extracts from our leading medical journals will show ; they both refer 
to the same case, but that is immaterial for our arguiTlent : — 

At tho Carmarthenshire Assizes, hold on November 12th, 1903, Mr. Justice 
Bruco in his charge to the gi'and jury referred to crimes of infanticide, which he 
feared were becoming common, so that there was, a danger of the crime being 
encouraged hy false public sympathy. It was contrary, he said, to every principle 
of morals aud every instinct of Matiu’e for a mother not to he careful to preserve the 
life of her otfspi ing, and if infanticide came to be regarded as a light or venial 
crime the consequences to society would ho deplorable. It was a high function of 
the law to protect all. The greatest were not exempt from its power ; the least 
were not unworthy of its care and it would abdicate one of its chief functions if it 
did not exert itself to preserve the lives of innocent and helpless children. The 
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pai’ticiilar caso which ciillod forth this protest of Mr, Justice Bruce was that of ii 
farm servant who gave birth in a field to a child whose dead body was subsequently 
found in a pond. The evidence did not make it very clear as to whether there had 
been a separato existence, and there was no concealment of the facts by the gii-l, 
who declared that the child was stillborn, and she was accordingly acquitted 
(Lancet, 2, p. 18G8). 

At the recent Chester Assizes Mr. J iistice Bruce passed sentence of death on a girl 
of twenty-one for the murder of her illegitimate child. The prisoner had been strongly 
rocommendcjd to iriercy by the jury on account of her youth. In passing sentence 
the learned judge was only fulfilling Ijis statutory duty. He must have known at 
the time that the sentence would never be earned out, and any one acquainted with 
his lordship can easily realise how painful it must have been for him to inflict 
unnecessary sulloring on the unfoi'tunato girl. An occurrence of this kind strongly 
supports the plea of Sir Fitzjames Stephen that in a prf)por caso the judge should 
have the power of mitigating the sentence for murder. Ihis change is urged with 
special reference to cases of infanticide, where the distress of mind and fear caused 
by childbirth is often rosi^onsible for the crime. It appears that no one has been 
exe(iuted ff)r such an offence for about sixty years, yet in every case the judge has 
been eoini^elled to pronoimco the extreme penalty of the law ; the severity of the 
ceremony is only modified in some slight degree by the non-assumption of tlie 
black cap. 8o much is left to the discretion of the bench that it would bo no very 
violent measure of reform to allow the judge to postpone judgment until tho 
fallowing assizes. In the meantime all the facts might be laid before the Home 
Secretary, whose fiat might issue to prevent the prisoner having to undergo a 
trying and uniiocossaiy ordeal. Tho fact that the judge had a discretion of this 
kind would not in any degree mitigate tho coiiserpieuces of the crime to one who 
was proi)erly convicted of murder (B. M, J,, 2, 1903, p. 1120). 

The inedicul difficulties in the way of absolutely proving ‘Mifo 
completely external to tlie mother/’ or Mi\ Justice Wriglit’s test of 
live birth {vide ]). 200), must, in the nature of things, remain for ever 
as gr(;at as they are at present {vide infra, and also under “ Live 
Birtii,” pp. 201 et ajul if alteration is to come it must come from 
statutory law and not from medical jurisprudence. The editor, there- 
fore, does not feel called upon to discuss the matter further, beyond 
saying that lie agrees in general terms with the suggestion in the above 
extracts from the B, M. J. and Lancet. 

Apart altogether from the medical evidence in favour of a child 
being born alive or dead, which will be considered presently, there 
can be no question but that our jiresent lax method of registering 
still-births is resiionsible for a good deal of infant mortality, and 
affords great facilities for tlie concealment of crime. • Some slight 
check was put on tliese facilities by the Registration of Births and 
Deaths Act of 1874, but certificates of still-birth are fai’*too readily 
accepted even now. • 

Dr, Lowndes, of Liverpool, has drawn the editor’s attention to the 
fact that only two years ago, in 1901, Irregularities in the matter, of a 
wholesale charact.^r, Avore brought to light ; the following note in the 
Lancet for June 6th, 1903, corroborates Dr. Lowndes’ coiiteutioii. 

Midirires and HtiiUhorn Children, — In tho Lancet of April 25th (at p. 1,200), and 
of May 9th (p. 1,338), tho subject of cortifiwites of still-biith given by mid wives in 
Manchestei* was montionod in connection with a caso investigated by Mr. L. J. 
Aitkon, the then acting coroner. It was shown t<Eaat at the lowest computation 
500 infants must be buried in the Manchester cometeries as still-boi'ii every year, 
whihi Mr. Aitkon’a calculations put the number as high ns 1,500, and that, as he 
said, “ wo have not a single guarautco that every one of theso has not lived.’* 
Jessie Doiiough, aged thirty-two years, the midwife whose proceedings had been in 
question, was i)laced in tho dock before tho Recorder of Manchester on May 25th, 

M.J. — VOL.. II. . 17 
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and pleaded guilty to making a false statement that a child who was horn alive hnd 
been still-born. The child had lived one and a half days. “ The Becordor said he 
hoped the sentence ho passed would bo a lesson to orhors, and ordered tho prisoner to 
so to prison with hard labour for twelve months.** Much credit is duo to Mr. Aitkon 
for his investigatiou into this matter, for tho procoodiuga of unscrupulous midwivos 
may largely influence the rate of infant mortality. 

Tlie remedy is not altogether easy to see. Dr. Lowndes is of opinion 
tliat an alteration in tJie regulations of the burial of still-horns might 
suffice ; to the editor this seems inadequate, for a few shillings would 
hardly stand in the wa^^ of the murder of an “undesirable”: an 
inquiry by some authority into every case of still-biith seems to the 
editor a more likely step. The House of Commons lias by a special 
committee reported on the subject, but so far as the editor is aware no 
fresh legislation has been passed affecting tlie matter, and the disposal 
of the body and the registration of still-birth is dangerously easy. 

Evidence in Infanticide. — In giving evidence at a coroner’s 
inquest on a case of child-murder, as much care should he taken by a 
practitioner, as if he were delivering it before a judge at the assizes. 
It should be remembered that the depositions taken by this officer are 
placed at the trial in the hands of the judge, as well as of the prisoner’s 
counsel ; and should a witness deviate in his evidence at the assizes 
from that which lie gave at the inquest, or should he attempt to amend 
or explain any of tho statements then made, so that they might be 
represented as having a now hearing on the prisoner’s case, he would 
expose himself not merely to a severe cross-examination, but probably 
to the censure of the court. If mcalical men were to reflect that in 
delivering their opinions before a coroner and a jury in a low tavern, 
they are virtually delivering them before a superior court, it is certain 
that many unfortunate exposures would be easily avoided (vu/e Vol. 1, 
p. 14). 

The criminal law by a recent amendment (Criminal Evidence Act, 
1898) now jiermits an accused pei'son if he (she) wishes, to bo placed 
in the witiiess-l)ox for examination. If there is one class of criminal 
cases more affected than another by this recent alteration it is certainly 
that of cases of infanticide. On the one hand, every little detail of 
her alleged actions will or may require an explanation, and upon each 
wdll she or can she be cross-examined ; on the other, although she may 
halt in her explanations and even be somewhat contradictory, every 
possible aHowaJice will be made for her (by judge, jury, i)rosecutioii 
and defence) in consiclera.tiou of her mental condition at the time of 
the deed. 

To the medical man wdio has collected his evidence in the cold 
unstimulatiiig liglit of scientific research, no such consideration will be, 
nor ought to he, shown ; and unless he is himself very strongly indeed 
convinced of “ separate existence,” he may be certain that his evidence 
w'ill at once be rejected ; such conviction must rest upon veiy certain 
data to be presently considered. At the same time it is probable that 
if she goes into the box jmany small apparently irrelevant points will 
arise upon wliich a medical jurist may be able to convict her of incon- 
sistency, if not of nctunl lying. Before he can do so, however, it is 
first necessary that he should himself be a person of keen observation 
and penetration. It is here that ‘‘ w^ashed z\ unwashed,” “ method of 
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severing of cord,’’ “ tiny punctured wounds,” etc., etc., have their especial 
importance ; such apparently trivial details may easily escape observa- 
tion, but unless they are noticed and reduced to writing in the medical 
witness’s notes, it would be well for him to keep silent on them. 

This forms an excellent illustration of tlie reasons why some cases 
at law fail and some succeed, the i)ersonal equation and the mental 
attitude of the witnesses on either side ; it is often not so much 
what a witness says, as ^vhat he is unable to say, that influences a jury, 
and don’t know,” forgot to look,” will create an impression 
that goes far towards an acquittal even on the face of veiy strong 
evidence which just lacks this little item of corroboration. 

Counsel will decide upon the advisability or otherwise of putting 
their client in tlie box, as iniich upon the personality of the opposition 
and its witnesses, as upon the tale told in confidence b}' the i^risoner. 

NATURAL CAUSES OF DEATH AT OK BEFORE BIRTH. 

These will be considered in the following order : — 

1. Statistics of children born dead. 

2. Absence of skilled assistance. 

3. Debility or iiumatnrit 3 \ 

4. Malformations incomijatible with life. 

5. Spasm of the larynx, 

6. Diseases acquired in utero. 

7. Disease of the placenta, 

1. Propobtion ov Children Born Dead, 

On aiiy individual case of infanticide this can have but little 
influence as evidence : the figures themselves are, however, of some 
little interest. 

It is well known that of children born under ordinary circumstances, 
a great number die from natural causes either during, or soon after 
birth ; aud in every case of child-murder, death will be presumed to 
have arisen from some cause of this kind, until the contrary appears 
from the evidence. This throws the onus of proof entirelj' on the 
prosecution. INlany children die before performing the act of respira- 
tion ; and thus a largo number come into the world dead^or still-born. 
The proportion of stifl-horn among legitimate children, as it is derived 
from statistical tables extending over a sej*ies of years, ami embracing 
not fewer than eight millions of births, varies from one in eighteen to 
one in twenty of all births (Brit, and For. Med. Rev.^ No. 7, p. 235). 

Still-births are much more frequent in first than in after preg- 
nancies. Tins fact should be borne in mind, when we are estimating 
the probabilitj^ of the cause of death being natural. According to 
Lawrence’s observations, the proportion of deaths of children born is 
1 to 11 among the primiparous and 1 to 31*2 among the multiparous 
(Edin. Med. Jour., March, 1863, j). 814), In most cases of alleged 
child-murder the wo))ian is primiparous, and the child is illegitimate. 
There is reason to believe that the non-registration of the births of 
children born dead leads to many children being disposed of as still- . 
born, which have really come living into tlie world, but have soon died 
from neglect, exposure, or violence. 
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Should breatliiiif^' be established by the protrusion of the child’s 
head from the outlet, or during the birth of the body, the chances of 
death from natural causes are considerably diminished. Nevertlieless, 
as W. Hunter long ago suggested, a child may breathe and die. 
Thus according to this autlior, *‘If the child makes but one gasp 
and instantly dies, the lungs will swim in water as readily [this is 
inadmissible — E d.] ns if it liad breathed longer and had then been 
strangled.” In geneiai, it would require more than one gasp to 
cause the lungs to swim readily in w’atcr; but waiving this point, 
the real question is, If tlie child breathed after birth, what could 
have caused its death ? The number of gasps whicli a child may 
make, or whi(di may be required for the lungs to swim in water, is 
of no moment : the point to be considei ed is, wliether its death was 
due to causes of an accidental or criminal nature. So again observes 
Hunter: “AVe frequently see children born, who, from circumstances 
in their constitution or in the nature of the labour, are but barel}' 
alive, and after breathing a minute or two, or an hour or two, die 
in spite of all our attention. And wdiy may not this misfortune 
happen to a woman who is brought to bed by herself?” (cyj. ciL). 
The substance of this remark is, that many cliildren may die naturally 
after having been born alive ; and in Hunter’s time, these cases were 
not perhaps sufficiently attended to. In the present da}", however, the 
case is dilferent : a charge of cbild-nnirder is seldom raised, except 
in tliose instances wliere there are the most obvious marks of severe 
and mortal injuries on the body of a child. 

2. AjiSENCE OF Skilled Assistance. 

In such criminal cases as are here being considered, i.c. those in 
which there can arise or has arisen a doubt about ‘‘born alive,” the 
absence of skilled assistance is practically an invariable occurrence. 
Skilled assistance might and probably would obviate the following : — 

(a) Prolonged Labour. — The actual causes of this belong to works 
on obstetrics ; a child that is slightly feeble and delicate is very 

likely to die from this cause. If this cause be alleged, its occurrence 
may be coiToy>orated if a sangninolent or serous tumour (called cephal- 
hcematoma^ or cajmt mccedanexm^ vide p. 299) is found on the head of 
a child, and* the head itself is deformed or elongated : internally, if 
the vessels of the brain be in a congested state the existence of 
deformity iTi the iielvis of the woman might corroborate this view; but 
in primiparous women (among whom charges of child-murder chiefly 
lie) with well-formed ijelvcs, delivery is frequently protracted. It is 
presumed that there arc no marks of violence on the body of the child, 
excepting those which may have reasonably arisen from accident in 
attempts at self-delivery. 

The following, taken from tlie Lancet of May 25th, 1904, is a record 
for a largo cliild obstructing labour : — 

Mr. Edward IT. G reaves, •M.R.C.S. Eiig., L.R.O.P. Lond., describes in the 
Ghi/s Ilofipita/ td May 7th, a tetua having th{3 following measui*oments : 

total length, iiiehos; cireuiui'erenco of neck, 10 inches; circuniferenco round 
shoulder, 2{) inches; circuniferonce round c^hest, inches; and circiiinferenco 
round pelvis at crest, inches. Tho fadus weighed JIO pounds 4 ounces. The 
patient, a cowman’s wife, three years ago gave bii*th to a child weighing 18 pounds. 
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** The labour was difficult bat natural and not unusually long,” says the narrator ; 
** no instruments used or chloroform given and no injury to maternal parts.” The 
child diod during deliveiy. The mother believes herself to have been pregnant 
exactly eleven months.” 

(h) Hasty Parturition. — In cases like that reported by Wliarrie, 
in/raf where a woman, under the impression that she was about to have 
a jiiotion, sat over a large water-jug and was delivered of a child, it is 
proper to make full allowance for a mistake whicli may be compatible 
with innocence. A woman is often unable to distinguisli the sense of 
fulness, produced by tlie descent of a child, from the feeling which leads 
her to suppose that she is about to have an evacuation ; and thus it is 
dangerous, when a labotir has advanced, to allow her to yield to this 
feeling, for the child may be suddenly born. Two cases of this descrip- 
tion are reported, where there could not be the slightest susi)icion of 
criminality. 

In one, a piimipara, the child was actually born under these circumstances, but 
its lifo was fortunately saved ; had them been no other convenience than a privy, 
it must have heoii inevitably lost. In tho second, although a case of third 
pregnancy, tho woman was equally deceived by her sensations (Edin, Month. Jonr.^ 
Januaiy, 1S46, p. ll ; see tilso a case in which twins wore thus horn, il/ed. Times 
and Guz.y 1801, 1, p. 235; also case in a primipara, Med. Times and Gaz.^ 1858, 1, 
p. 148). 

This alleged mistaken sensation forms a frequent and specious 
defence on charges of child-murder ; l>ut still a medical jurist is bound 
to admit, that an accident which occurs to women under circumstances 
without suspicion, may also occur even under suspicious circumstances 
without necessarily implying guilt. 

Tho following, whicli is reported by Tennosoii, is of some interest in tliis 
respect (“Ann. d’llyg,,” 1872, 1, p, 438): — In this case a ntjw-boni child recovered 
after it had remained four hours in a drain-pipe connected with a cesspool which 
received the soil of privies. A girl was charged with attempted child-murder. It 
was provtid that she had been recently delivered. Hhe stated that she had been to 
the privy for a natural purpose, and was thero suddenly delivered. A full-grown 
child found in the largo drain-pipe between the privy and the cesspool. It was 
alive, and was restored by tho warm bath and other means. There was no mark 
of violence ; the cord had boon I’uptured as bj” a fall, while there was nothing to 
show an attempt at murder. Tho appcarancos pieseutod by tho body of the child 
were consistent with tho woman’s statements. The preservation of its life was 
remarkable. The first part of tho draiu-2>ii)e was wide enough to nulmit the body, 
which lodged at the lower part, near a bond. It was thus saved from falling into 
tho cesspool. The drain-pipe contained air and no sower gases — l^^pnce the child 
could breathe, and before removal it was heard to*ry. 

Devergie suggested that its life liad been saved owing to the 
noxious gases being ke^^t down by tlie diying of the surface of the 
soil. 

In a case whicli occurred to Wliarrio, in which tho child fell from a woman 
while sitting over a large jug containing water, and from the state of tho lungs it 
was evident there had Ix^en no respiration, the cord was found tied. As tho <mild 
was removed from the vessel dead, the ligature must have boon applied after death, 
and the hod}’' rei>laced in tho jug. Drowning be tho result of accident from 
sudden delivery. A woman in nn advanced state of jirognancy, while sitting on a 
chamber- vessel, was suddenly delivered. Tho child foil into the fiuids in tho 
vessel, and before assistance could be rendered, it was dead. A woman who had 
already had two illegitimate childron, delivered herself of a third, and alleged that 
it was still-born. The body of the child was of average size. The head and face 
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were much conj^osted, and there was a slight oozing of bloodj^ fluid from the 
nostrils. The eyelids were discoloured; the Hus were separated, swollen, and livid; 
the chest was arched. Tlie navel-string had t>t?on cut but not tied, and there was 
a slight oozing of blood from it. The lungs had all the usual foetal characters ; 
they sank in water when cut into small pieces. There was dark fluid blood in the 
Jieart and large vessels. It camo out in evidence, at the inquest, that the woman 
was delivered while sitting on the chamhor-utensil, when tho whole contents of the 
womb at once passed from her — the child and after-birth with the waters. A 
neighbour came in and placed tho woman in bod, but omitted to look to tho child, 
which was soon afterwards found dead. Parker stated in his evidence that the 
child had not breathed. His conclusion was that it had probably been born alive, 
but had died from prevention of breathing at its birth, owing to the want of proper 
attention. 

There is no doubt that many^ children are tluis bora alive, but they 
do not continue to live after birth, owing to the accidental or criminal 
preveiitiou of respiration. Such cases are always open to tlie siiggos- 
tioii that they arose from accident, and it is right that a woman charged 
with cliild-murder should have the full benefit of it. Two instructive 
cases are reported by Carson, which show that, alone and unassisted, 
the mother of an illegitimate child may be placed under circumstances 
of the greatest suspicion, altliough innocent of any attempt to destroys 
the life of her child {Med, TimcH and Gaz., 1861, 1, p. t)9 ; see a case 
in Casper’s Vicrteljahrsschr., 1859, 2, p, 3G; also in Horn’s 
ViertdjahrssGkr,^ 1865, 1, p. 40; and “Ann. d’Hvg.,’* 1868, 2, 
p. 178 ). 

In couuectiou with this suhjt'ct we may ask whether a woman 
can be delivered without being conscious of it. The signs 
of delivery may he discovered hv a iDractitiouer ; the offspring may 
also he foiujd. She may admit the fact of lier delivery, hut allege 
that she was totally'^ unconscious of it. Tlio only kind of medico-lcgal 
case ill which this plea is occasionally raised is in infanticide; and as 
the possibility of tlie occurrem^e nmy he questioned, the practitioner 
must be provided with a knowledge of those facts wliicli medico-legal 
writers have accumulated respecting it. Tliere is no donbt that a 
woman may he delivered uncojisciously duiing profound sleep, or 
while labouring under coma, apoplexy, asj)hyxiM, or syncope ; or if 
suffering from the effects of narcotic j)oisons, antesthetics, or intoxi- 
cating licpiors. It is said also, that doliveiy has taken place spontane- 
ously wliile a^woman was in the act of dying. This, h(nvcvcr, lias no 
hearing on the present question. It is in those cases Avliero a woman, 
after lier rciimvery, pleads unconsciousness of delivery, tliat medical 
practitioners are clii(jfly d'msultcd. Besides the cases enumerated, 
hysteria, wlien accompanied with loss of sense and motion, has boon 
mentioned as a state in which parturition is liable to occur uncon- 
sciously. We need not he surprised at delivciy taking place under these 
circumstances, wlien we consider tliat the contractile power of the 
uterus is altogether independent of volition : hut, unless the morbid 
states already mentioned are accoinpunied by^ the most profound 
lethargy and entire h>ss of sensation, it can rarely happen that the 
contractions of this organ,* in its efforts to expel tlie child, should not 
at once rouse a woman into consciousness. Wo ought particularly to 
expect tliis in primiparic, f.c. in those who have never before borne 
children. At the same time it must be remembered that parturition 
in some women, especially when the pelvis is wide and tlie child 
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small, may take place with sucli rapidity and ease as scarcely to be 
accompanied with pain. 

It lias been observed that, when a woman has frequently home 
children, delivery sometimes takes place without effort, and without 
any consciousness on her part. On other occasions a woman may lie 
in a state of torpor or stupor, or suffer from puerperal convulsions, and 
have no recollection of her delivery. The following case is possible : — 

A woman may bo dolivorcd while under the influence of puerperal convulsions, 
which might h.ave attacked her before labour sot in ; and after delivery, but beforo 
complete rt'covery, she might boc'ome maniacal — a not unfroquent condition — 
during which iiitorval slio might have killed or injured her child ; or the child 
might liuvo been boi ri dead, or an accidental injury might have occurred to it. 
She would with truth assort her ontiro ignorance of it. Her statement would be 
verified b}'' a bittern tongue, and a congested conjunctiva or face. 

Should albumen bo found in the urine, tliis fact would still be more 
confirmative. Of ciuirse convulsions might occur without these results. 
The statement might be disproved l\y finding that her actions had 
shown care and design in other circumstances, at the time she said she 
was uiiconscdous. King has described the case of a woman, mt. 36, the 
mother of nine children. 

Sho r(>coived his assistance in lior tenth labour : when summoned she was lying 
calmly and plaoicUy in bod, and was perfectly insonsiblo. lie found that the child 
had })oeu exjiolled wutli the ])laconta. The woman did not recover her sensibility 
for toil or twelv(j hours, and then stated that she had no rocolloction of the birth of 
the child, or of any oirciiin stances connected with that event; she suffered no pain 
nor nn<?asiiios.M. Another case is mentioned by him, in which sensation ai)pearod to 
be entirely jiaralysod during labour Tinies^ May loth, 1817, p. 231). 

It is beyond a doubt that profound lethargy oc(;asioiially makes its 
appearance aliout the time of deliveiy, 

A woman remained in a state of sleep for throe days, and was delivered while in 
tliis unconscious coiulitioii : on awakoning, she had no recollection of having 
sulTerod any pain during delivery (“Ann. d’llyg.,’' 1815, I, 210; Med. (iaz., 
vol. 30, p. 10). Montgomery relates the case of a lady, the mother of several 
children, who, on one occasion, w^as unconsciously dedivered during sleep (‘*Cyc. 
Pr. Aled.” ; see also case in Ihit. and For. Med. Her., No. 0, p. 255). Palfrey 
describes a case in which labour commenced and progressed in a woman to the 
second stage during sleei> 1804, 1, p. 30). 

Tlie results ohUiined by the use of aiuostliotics sJiow that the 
exf^ulsive. efforts of the uterus are often as energ(dic in the unconscious 
as in the conscious state. It may appear extraordinary, l.^wever, that 
a primiparous woman, unless rendered unconscious by narcotic sub- 
stances, should he delivered without suffering pain: nevertheless, a 
case of this kind is recorded. 

The woman’s age was twonty-ouo ; she had been in labour about six houi-s ; she 
complained of no pain, and the child was born without effort or consciousness. 
The child was healthy but small, weighing mther more than four pounds 
(OormacFs Joiir.y January, 1810, p, 12). A healthy young woman, married 
about ten months, and oxi^ecting her confinement, was seized with some pains in 
the lumbar region. On examination, the os uter^ was found to be three-fourths 
dilated. As the pains showed no signs of returning, her doctor left hor. He was 
suddenly called to hor in about six hours, and he then found that the head of the 
child had been wholly expelled during the profound sleep of tho mother. In a 
moment the bodj'- was delivered, and tho placenta followed it, the utems contracting 
with scarcely any pain. Tho patient said she had dreamed something was tlio 
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matter with her, aud awoke with a fright, probably at the instant that the head 
was expelled {Amer, Jour, Med, Sr,, January, 1S6S, p. 279), Some remarks on this 
unconBcioiis state of women during delivery, by Seydel, will be found in Horn’s 
Vierteljalivsschr,, 1868, 2, 317, under the head of Eclampsia parturieutinm. 

Notwithstanding these cases, it is in the highest degree improbable 
that any primiparous woman should be delivered during ordinary sleep 
without being roused and brought to a sense of her condition. 

There is another case, and commoner even than actual unconscious- 
ness, in which a woman may state that her dtdivery took place without 
lior knowledge ; and this must liere claim our attention owing to its 
b(*ing one of the most common siiecies of defence set up by women 
cliarg(^d with child-murder. Thus she will allege that, wliile suffering 
from pain, she felt a strong desire to relieve her bowels : that she 
went to the water-closet for that purpose, and was there delivered, 
without knowing anything of the occurrence until it was too late 
to save the chihl. This kind of desire is a very common symptom of 
the parturient state ; and it is often dillicult to restrain a woman 
from yielding to the feeling, when it certainly would be attended wdth 
hazard to the child {Med. Times and Gaz., 1857, 1, p. 347). We must 
therefore admit that an accident of this kind may occur ; although here, 
as in every other instance in which unconscious delivery is pleaded, a 
medical witness ought to inform himself, or be informed, of all the 
particulars which are stated to have attended delivery before he gives 
an answer applicable to the case. As a general rule, it cannot be 
denied that delivery may take place under tliese circumstances, and a 
woman not bo conscious of it {vide the instances quoted above) ; but 
before we make this admission in regard to any particular instance, 
we ought to have a statement of all tlie facts from the woman lierstdf. 
It has been properly observed that, after an accident of this kind, a 
woman cannot be ignorant of her own delivery [unless she faints, a by 
no means uncommon occurrence — Ed.]. Women wdio have raised this 
plea in cases of child-murder have often been known to maintain tliat 
they were unconscious of their pregnancy, and thus have attempted to 
excuse themselves for not having prepared the articles necessary for 
childbirth. It is possible that a woman, especiall}'^ one who is pregnant 
for the first time, may not be aware of her pregnancy in the early stage ; 
but it is rare fm* one to advance to the full term without being conscious 
of it. Women who have borne children have sometimes consulted medical 
men ; and ahihougli nearly i\^ full term, they have not been conscious of 
their state. In the majority of instances, it may be presumed that a 
w^omaii thus situated must have had some reason to suspect her condi- 
tion ; and if oiilj'' a suspicion existed in tlie Jiiiiid of one who did not 
contemi}late the destruction of her offspring, there assuredly would be 
many circumstances fortlicoming wdiich would at once establish her 
innocence. If this remark applies to married women, it applies with 
still greater force to those who are unmarried, since the fact of illicit 
connection and the fear of its consecpiences, must render them peculiarly 
alive to all those changes wliicli, by common repute, take i)lace in the 
female system during pregnancy. 

On the 21 at of June, 190-1, Mr. Troutbeok held an inquest on the body of a 
newly-born child. In the course of the inquiry it was satisfactorily proved that 
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the child W£is born during an effort to deftncute. The cause of death, as proved by- 
medical evidence, was suffocation by faeces and urine, and yet every side of the 
hydrostatic tost showed that the lungs were completely inflated. The woman was 
forty-two, a multipara ; her youngest child was eight years old. 

(c) Suffocation in the Clothes, Urine, Faeces, Blood, Liquor 
amnii, etc. — The simple pressure of the clothes or absence of fresh 
air is not likely to leave any marked traces externally, but internally 
there may be evidence of asphyxia {vide VoL 1, p. 648). If the other 
substances mentioned have caused suffocation in a living child, they 
will be found in nose, mouth, lungs, or stomach (vide Vol. 1, pp. 767 
et seq,); their presence is almost conclusive of live birtli witli efforts at 
respiration ; their absence b)'’ no means negatives this form of death. 
Duncan states that obstruction of the air-passages by mucus and other 
matters is a frequent cause of death in new-born children. Among 
twenty-sev’^en children dying in labour or shortly after birth, eleven were 
destroyed by obstruction of the air-passages with foreign matters, or pre- 
sented this condition. Eight were born dead, and of those which were 
alive at birth, none survived the first day. In ten of the cases the obstruc- 
tion was produced by a greenish or greenish-brown slimy niiiss (meconium 
and mucus) filling the larynx and windpipe. In two of the cascis, in 
which the child died during delivery, air was found in the lungs, and in 
only one of these tlie air had been derived from the act of respiration 
during birth (Edin. Month. Med. Joiu\, April, 1868, p. 924; alsoA/cd. 
Times and Gaz., 1861, 2, p. 116). In Hicks’s case {vide p. 269, vifra), the 
base of the tongue in a new-born child was so drawn down by s]>asmodic 
action as to close the glottis by pressing backwards the eiiiglottis. The 
child was saved by raising the epiglottis, when air rushed in, and 
breathing was established ; but many children must bo Imrii under 
similar conditions when no assistance is at hand. Cases of this kind, 
however, rarely give rise to charges of child-murder, as no air is found 
in the lungs, and there are no marks of violence on the body. A child 
might he killed during delivery by pressure applied to the chest; this 
miglit he such as Jiot to produce any indications of violence. If the child 
had not breath(?d, tlierc would be nothing to show the mode of death ; hut 
if air had entered the lungs, then the usual appearances would be found 
in these organs (p. 206, ante). In dealing with a case of this kind, it 
should be remembered that a child with its head born, but detained in 
the outlet by the sizd of its shoulders, might die from pressure exerted 
OJi the chest by the vagina. It might have breathed, but be born dead 
with the marks of suffocation about it. "JCliere is another accidental 
cause of the death of a new-horii child during delivery. The mem- 
branes or caul may be carried forward over the head and face, and 
the act of breathing thus mechanically prevented, if no assistance is 
at hand, the child, although born living, will die soon after birth in con- 
sequence of the prevention of respiration. If, when the dead body is 
found, the membranes are no longer there, the cause of the prevention 
of respiration would not be apparent. The child, althougli born living, 
would probably be pronounced to have been^horn dead (see case, Med. 
Times and Gaz., 1868, 1, p. 126). The delivery of a child with a mask 
or caul around its head is not an unfrequent occurrence. 

In 1862 a mature and healthy child so born was allowed to })erish those who 
had access to it. The caul was simply not removed, so that breathing could not be 
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set up. The limp^ contained no air. There was congestion of the hraiii and 
lividity of the body, hut no mark of violence. There was some evidence that the 
child had been ])orn living, fuid that the cause of defith was the prevention of 
respiratioTi b}' omission to do that which w^as necessary. 

As the medical evidence showed tliat the child had not hreatluMl, 
tlie coroner held that it liad never had any (legal) existence, and that 
there was no ground for any further investigation. It may be achled 
that a primiparoiis female may faint or become wliolly unconscious of 
her situation ; or, if conscious, she may be ignorant of the necessity of 
removing the child ; and thus it may be suffocated without her having 
been intentionally accessory to its deatli. In such cases, liowover, 
there should be uo marks of violence on tlie body, or, if present, they 
should be of siicli a nature and in such a situation as to he readily 
explicable on the su))position of an accidental origin (see case, Horn’s 
Vierteljnhrsschr., 1864, 2, p. 123). 

An infant is easily destroyed h}*^ suffocation. If the mouth and 
nostrils are kept covei od for a few minutes, by the face being closely 
wrapped in clothes, aspliyxia may come on without this being indicated 
by convulsions or any other marked symptoms (Vol. 1, “Asphyxia’’). A 
suspicion of murder may arise in such cases; hut the absence of marks 
of violence, wdth an explanation of the circumstances, will rarely allow 
tlie case to be carried hevond an imjuest. 

id) Prolapse of the Cord. — This is hardly likely to he alleged 
as the cause of denth ; it is not probable that there wdll bo any evidence 
of its having occnrre<i, but as it may liave caused vagitus iiterinns or 
vaginalis, it is possible that by finding vernix cascosa or licpior ainnii 
in the moutli and lungs its occurrence may be suggested ; in breech 
presentations the cord is very liable indeed to be compressed in the 
absence of skilled assistance. 

(e) Strangulation by the Cord. — Very frequently the cord is 
twdsted fii'mly I'oiiiid the neck, and it has seemed to the editor a suffi- 
cient cause for d(‘ath in many instances, even with skilled assistance. 
Tlie cord is so soft tliat usually no abrasion of tlu» skin is caused by it, 
though tlie actual indentation of the tissues may be apparent enough : 
still, even these may be absent, and if the accident is alleged it cannot be 
proved that it did not occur, though evidences of other violence may show 
tliat it was an unnecessary accessory to death {vide posf, p.283 et seq.). 

It is probable that a more careful inspection of the body in 
these casej^ Avoiild show that, as in fVetal animals, so in the human 
foetus, jircssure on the riiavel-string during parturition produces 
asi)hyxia in the fa'tus, w^ith the result tliat Tardieu’s ecchymotic 
spots ai*e developed on the surface of the pleura, the thymus gland, 
the lieart and pericardium, etc. Dr. Stevenson, in 1882, examined the 
lungs of a still-horn child which died during parturition, the navel- 
string being prolajised, in whicli these ecchymotic spots were 
exquisitely developed. 

’J'lier(i is a singular cause of death in reference to the umbilical 
cord which must here he noticed. It is W'ell known to accoucheurs that 
knots are sometimes formed in the cord. The body of the child in its 
movements in iitcr<^ ma}^ occasionally pass through a loop of the cord, 
forming a knot, whicJi may be tightened by its further movements, or 
remain loose until delivery. Ijee observes that the fa'tus thereby 
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unconsciously comiuits suicide by compressing the vessels and aiTest* 
ing all circulation between it and the placenta. Tlie foetus may perish 
before birth, or it may die from the compression naturally produced by 
a protracted labour. Such Jin accident may occvir by the foetus jjassing 
through a loop while its head is passing tlirough tlie mouth of the 
uterus, so as to form a knot at the very moment when the body passes 
into the world. Whetlier the clnld had breathed effectivelj^ or not, it 
might die by fatal compression of the cord before its birth was completed 
(see a 23 aper on tliis subject by Head, with a variety of illustrations of 
umbilical knots, in the Amer, Join\ MecL Sc.^ October, 1861, j). 881). 
The cause of death would alwaj'S be ai^parent if the cord could le 
obtained for examination. The cord may be the means of j)roducing 
other marks of injury on the body of the foetus in ntoro, which, 
however, could hardly he mistaken for tlie ettects of violence in 
the extra-uterine state. The anumtation of the limbs of the foetus 
has been jiroduced by a tightly constricted cord. Montgomery has 
directed attention to this subject. Beatty describes the case of a 
foetus in tlie fourth montli, round tlie left arm of which there was a 
deep groove approximating to a coiniiletc seiiaration of the limb. A 
coil of the coril was in this groove at the time of expulsion, and if 
continued it would liuve comjoleted the ami^utatioii of the arm {Diih. 
Ho8j), Gaz., January 1st, 1846). 

intra-uteriiie amimtations are now commonly attributed to such 
accidents. 

(/) HdBlUOrrhage from the Cord- — In precipitate labour tlie 
cord may be torn, and it is usually assumed that such tearing will 
prevent ha'inorrhage, but as to the strict and universal trutli of sucli 
assumption, the evidence seems to the editor to he inconclusive. It 
may, however, be severed in other wa 3 ^s, eitlier hy accident or delibe- 
rately by the mother, and she may be unable to tie it hersedf; it is thus 
possible for a fatal bleeding to take place if skilled assistance be not at 
hand, and several such are recorded. 

Bleeding from the cord has been observed to take place at various 
jieriods after birth, and lias led to the death of the child {Edin. 
Month, Jour,, July, 1847, p. 70). Death from bleeding may be com- 
inonly recognised by the blanched appearance of the bodj^ and a want 
of blood ill the interpal organs. There are several cases; on record in 
which the cord was ruptured close to the abdomen without causing the 
death of the child. It was formerly a debated question 4 vliether, in 
the event of the umbilical cord being liHt untied after cutting or 
laceration, such a degree of hajmorrhage could in any instance occur 
as would 23rove fatal to a child. The cases above referred to render 
it unnecessary to discuss tliis question. Bleeding is more likely to 
prove fatal when the cord is divided hj^ a sharp instrument than when 
it is lacerated {vide Vol. 1, 23. 420) ; and its dangerous effects on a cliild 
are likely to be great in jiroportion as the division is made near to the 
navel. It has been described as a case of infanticide by omission, when 
a self-delivered woman neglects to a2323l3'^ a ligature to the cord under 
these circumstances ; because, it is said, she ought to know tlie 
necessity for this in order to i^revent the child dying from htemoiTliagCM 
Such a view assumes not only malice against the accused, hut that in 
the midst of lier distress and pain she must necessarily possess the 
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knowledge and bodilj^ capacity of an accoucheur — a doctrine wholly 
repugnant to the common feelings of humanity- This question was, 
however, raised in the case of ii. v. Dash, August, 1842. There was 
no doubt in this instance that the child had breathed, and that its 
death had been caused by bleeding from the lacerated umbilical cord. 
The medical witness admitted that the cord might have been torn 
thi’ough by the mere weight of the child during labour ; and the jury 
acquitted the prisoner, on the ground that she might have been 
ignorant of the necessity, or not have had the power to tie it. The 
cord, esi)ecially when short, may become accidentally" ruptured during 
delivery. A child was born alive after a strong pain ; and on examina- 
tion it was found that the cord was torn through at about an inch from 
the abdomen. On measuring the cord it was found to be only four 
inches and a quarter in length {Med. TimeSy July 24th, 1847, p. 433). 
In another case there was no rupture but great pain caused to the 
woman during delivery ; and the cord was only five inches long {Lancety 
July 11th, 1846). 

Bleeding from the vessels of the navel-string may prove fatal 
several days after birth, even when a child has been properly 
attended to, and the navel-string has separated by the natural 
process. Willing has reported a case of this kind, in which, in 
spite of every aj)])lication, the child died from loss of blood six days 
after the cord had sei)arated (Med. Times and Gaz.y 1854, 1, p. 287). 
'i’lie impossibility of aiTestiiig the bleeding in this case appeared to 
depend upon a great deficiency of fibrin in the blood, and a consequent 
want of tendency" to coagulation. [The child was probably the subject 
of hfemophilia. — Ei).] 

{(f) The Effects of Abnormal Presentations, Placenta 
Praevia, or Premature Separation of the Placenta.— rhis 
subject cainiot bo discussed here, sullice it to say tliat without skilled 
assistance this condition of affairs is very likely indeed to prove fatal 
both to mother and child. 

3. Immaturity or Debility. 

A child may' be born either prematurely" or at the full period, and 
not survive its birth, owing to a natural feebleness of system. This 
is very commbnly observed among immature children. Such children 
may continue in existence for several hours, breathing feebly, and may" 
then die froln mere weakness. These cases may" be recognised ))y the 
immature condition of the body and the general want of development. 

There will also be tlio negative evidence of no other possible cause 
for death. In tlie B. M. J. for December 14tb, 1901, the reader will 
find an extraordinary case of death in a mature child, apparently" from 
sheer inability to live, but no autopsy" is recorded. 

4. Mai.for]mations Incompatible w"itu Life. 

These are very uume»ous and must for our present purpose be 
divided into those w'hich are incompatible with life for more than a 
few minutes or hours, and those which, unless relieved by surgical aid, 
will only" prove fatal in a few days or even longer. 

To the former class belong acephalouB and auencephalous 
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monsters, extroversion of the heart, and certain other abnor- 
imilities of tlie main blood-vessels ; to the latter belonj^ imperforate 
anus, constriction of oesophagus or duodenum or oblitera- 
tion of part of the alimentary canal. Tlie cases of both classes 
are too niinierous to need any special references, thej^ may be found hy 
dozens in works on children’s diseases (Ashby and AVright, or Keating’s 
Encyclopiedia) ; but there can be no difficulty in determining whether 
they are such as to account for death. Persons are not allowed to 
destroy monstrous births ; and the presence of marks of violence in 
such cases should be regarded with suspicion. It is the more necessary 
to make this statement, as tliere is an idea among the vulgar that it is not 
illegal to destroy a monstrous birth. A lady was delivered of a most 
hideous dicephalous (two-lieaded) monster. At the earnest solicitation 
of the friends, the nurse destroyed it. The question was — Was this 
woman guilty of child-murder? The only case in reference to this 
point which is recorded hy medico-legal writers, is that of two women 
who were tried at the York Assizes in 1812, for drowning a cliild which 
was born witli some malformation of the head, in consequence of wliicli 
it was likely that it could not survive many hours. It did not a])pcar 
that there had been any concealment on the part of the prisoners, 
who were not aware of the illegality of the act (l^lris and Fonblanque, 
“Med. Jurispr.,” vol. 1, p. 228). The fact that the offspring is not 
likel.y to live more than a few hours does not justify the act of one 
who prematurely destroys it. 

6. SrAs.^i oi’ THE Lakynx. 

Strong and liealthy children may die from non-inffation of the 
lungs. They are born with uterine life, and on coming into tlie world 
make attempts at insi)iration, but as Braxton Hicks has pointed out, 
owing to spasm of the larynx and retraction of the tongue, tl»e air is 
unable to enter — the child dies, and on inspection, no air being found 
in the lungs, the cliild is wrongly pronounced to have been born dead 
(Guy’s Hosp. Rep., 1866, p. 476). A careful inspection of the 
fauces may show the presence of mucus or meconium, or a condition 
of the epiglottis, wliich may account for non-respiration. Hicks has 
on more than one occasion seen the new^-horn child make these 
inspiratory efforts, and by lifting the epiglottis has given free passage 
to the air, and the child has been saved. 

6. Diseases Acquired in Uteiio. 

The discovery of any of the fcntal organs merely in a morbid con- 
dition amounts to nothing unless the disease lias advanced to a degree 
which would be sufficient to account for the child’s death. There are, 
doubtless, many obscure affections, particularly of the brain, which are 
liable to destroy the life a cliild without leaving any well-marked 
changes in the dead body. According to Burgess, apoplexy and 
asphyxia are the usual causes of death iirnoiig new-born children, 
the iatter the more common {Med. Gaz,^ vol. 26, p. 492 ; Henke’s 
Zeitschr. der S.A., 1843, p. 67). Probably diseases of the lungs 
are of the greatest importance in a medico-legal point of view ; because, 
by directly aJffecting the organs of resi)iration, they render it 
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impossible for a child to live, or to survive its birth for a long period. 
Tlie diseases in the foital state are principally hepatisation, tubercle, 
and syphilis of the lungs — the existence of any of which it is not 
difficult to discover. They render the structure of the lungs heavier 
than water, and thus prevent them from acquiring that buoyancy which 
in a liealtliy state they are known to possess. It is not common to 
find the lungs diseased tliroughout — a portion may be sufliciently 
healthy to allow of a partial performance of respiration. 

Ill addition to diseases thus leaving traces in the internal organs, it 
must not be forgotten that any of the acute specific fevers in the mother 
will almost certainly lead to the expulsioi of the contents of the uterus. 
If the mother’s attack be at all severe, tlie child is nearly sure to be 
born dead from a. toxiemia of the child’s blood, and sometimes even 
from an actual and definite invasion of the child by the microbes of the 
disease with definite skin eruption. Small-i>ox and scarlet fever rashes 
have been thus definitely seen on a new-born cliild. 

In the Lancety 1, 1004, p. o7o, is an account of a caso of gangrene of the foot 
in a newly born babj- without any suspicion of malpracti(?o. 

7. Diseask of the Placenta. 

Usually syi)hiHtic in origin or due to accidental sepai*ations of parts 
of it. Such can only of course be detected if the placenta is available 
for examination, or its site owing to the death of the mother. 

WAS THIS CHILD BORN DEAD? 

Tlje answer to tliis question will depend upon four factors, viz. : — 

1. The period of development to wdiich it has reached. 

2. The presence of ante-partum rigor mortis. 

3. The presence of ante-partum decomposition. 

4. The absence of evidence of live birth. 

Either of the first three of which may give very positive evidence, the 
fourth can only he of doubtful value. 

1. Stage of Matuiuty. 

One of tljjs first questions wdiich a witness lias to consider in a case 
of alleged child-murder is tliat ’svhicli relates to the age or probable 
degree of jiiaturity to which the deceased child may liave attained in 
utero. The reason for nmking this inquiry is, that the chances of 
natural death, at or before birtli, in all new-born children are great in 
proportion to their immaturity : and that, supposing tliem to have 
suiwived birth, the signs of their having breathed are commonly 
obscure. It is found that the greater number of cliildren who are the 
subjects of these investigations have reached the eighth or ninth month 
of gestation ; yet charges of murder might be extended to the wilful 
destruction of cliildreri at tlie seventh month or under, provided the 
evidence of life after birtluis clear and satisfactoiy. 

The English law does not act on the principle that a cliild, in order 
to become the subject of a charge of murder, should be born xnahle, i.e, 
with a capacity to live. It is observed by Chitty, although no authority 
is quoted for the statement, that '^the object of the law is to j^revent 
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injuries to iiifiints having a capacity to maintain a separate existence ; 
aiul he further suggests that such a capacity should be proved in order 
to complete the offence of infanticide Med. Jur./’ vol, 1, p. 411). This 
argument, carried to its full extent, would render it no offence to put 
to death all persons jifHicted with any mortal disease. We have been 
unable to find, in the nnmcrous reported trials for infanticide, any 
ground for this statement. The capacity of a child continuing to live 
has never been put as a medical question in a case of alleged child- 
murder. Children may bo born alive at the sixth or seventh month ; 
but because they ai'e much less likely to survive than those at the eighth 
or ninth month, this is not a ground of exculpation foi- any person who 
may wilfully <lesiroy them. 4’he real question, as we shall presently see, 
does not refer to tlie ])eriod of gestation at which a child may be born, 
but to the fact of its being living and entirely horn when the murderous 
violence is olfered to it. The meaning of the term riahilityf as applied 
to new-born cbildren, has been elsewhere considered (“ Shortened (xesta- 
tion ” and “Live Birth,” pp. 47 and 200 et seq.). Tardieu, in treating of 
infanticide, remarks that by viability the medical jurist must understand 
noi life, but a fitness to continue life. Infanticide requires only that 
the child should be living. The crime implies the destruction of a new- 
born child, “ born living,” whatever may be its age, state of develop- 
ment, shape, strength, or capacity to live. Child-murder is therefore 
entirely independent of the question of viability, and yet it often happens 
oil these occasions that a medical witness is asked — Was the child 
viable ? But this question is put in order to show how far the strength 
of the child would enable it to resist the violence inflicted on it. 

Although the doctrine of viability is not najognised in Lnglish juris- 
prudence, yet in a case whiidi occurred in 1836, a coroner refused to hold 
an inquest on the body of a child because it had not reached an age 
(seven months), at which children are commonly. born olive. In this 
case there was pi\)bal)ly no harm done ; but when wo consider — 1st, 
the great difliciilty of determining the exact age of a child from the 
characters found on its body; and 2nd, that many children born under 
the seventh month have not only been born alive, bul have lived to an 
adult age, the adoption of a principle of this kind would be likely to 
give rise to dangerous abuses. It is impossible to admit that children 
may be destroyed with impunity because they hoppeij^ to he born 
under the seventh nioiith, or that a child should be assumed to have 
been born dead, and an inquiiyinto the cause of death dispensed with, 
unless it can be medically established tha^ it has passed the seventh 
month of gestation. 

According to one medico-legal authority, if it can be shown that 
the child which is the subject of investigation has not attained this age 
(the seventh month), no c;hai*ge of infanticide enn or ought to be enter- 
tained. Are ^ve to understand by this that children proved to have been 
born living before the seventh month may be wilfully destroyed, and 
the law take no cognisance of the matter? TJiis principle is not 
recognised by the law ox England. In. the case of IL v. JFest 
(Nottingham Lent Ass., 1848), a midwife was tried on the charge of 
causing the death of a child under the seventh month of uterine life 
(in the perpetration of abortion), not by direct violeiK'c applied to its 
body, but merely by leading to its premature birth. This case proves, 
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therefore, that a charge of child-iiiurder may he fairl}" entertained with 
respect to children under the seventh month. The woman in question 
in this instance was alleged to have been between the ^/Ifth and sixth 
months of pregnancy. Tlie i)roof of this fact did not, however, prevent 
an indictment for murder, and a full iiivcstigatioii of the case. We 
also learn fi'om it, contraiy to the suggestion of Chitty (siqyra), 
that the viahility of a cliild is not by the Englisli law required to be 
proved on an indictment for cliild-murder. This child was certainly 
frojii mere immaturity incapable of maintaining a separate existence, 
and it was therefore not viable ; but the judge who tried tlie case, in 
answer to an objection taken by prisoner’s counsel, said that if the child 
was proved to have died under the circumstances alleged for the pro- 
secution, it would still be murder. At an early uterine period the foetus 
is not born living, and no question of murder can arise, except it be so 
far developed as to be able to survive its birtln In reference to children 
born at the fourtli or fiftl) month of gestation, a charge of concealment 
of birth may arise so long as the ollspring has human form. Under 
these circumstances it is not necessary to prove that it was born living. 
At the same time, as such bii ths at tlie fourth and fifth months are 
always the results of ahortion either from natural or criminal causes, 
the charge is generally merged in the criminal ofl'ence of procuring 
abortion. Here, again, it is not required to prove by medical evidence 
that the aborted foetus was living when expelled from the womb (p. 149 
ante). I’n ne*arly all cases of child-murder, it will be found that the 
child has passed tlie seventh month of utero-gestation. The conclusion 
of this argument is this, that as there is no case on record {vide p. 49) 
of a child born before the 150th day of conception showing any signs 
of life, it follows tliat if a fojtus at or under this age bo found, it must 
have been born dead, and no question of infanticide can arise. 

•2. Axte-pautum Rigou Mortis. 

This lias been recorded by several observers and has even been 
used as a test of degree <4’ maturity. 'J'he following taken from the 
Lancety 2, 1895, p. 1020, rejiorted by Dr. fJones, of Leigh, Lamjs., 
seems to show that it is not so very infrequent, but is probably over- 
looked. Tts^ occurrence is, of course, mathematical demonstration of 
born dead.” 

Some fov years ago I sent an account to a contemporary of a caso in w^hich 
rigor mortis in the feetus in n#aro was the cause of difficult laboui’. During tlio 
last two years I have had throe other cases, so that an event which I looked upon 
as rare must not infrccpiently occur; but it appears to have passed unnoticed by 
the generality of practitioners, as everyone to whom I have spoken about the 
matter has confessed that ho had never oven hoard of, much less seen, such a caso, 
and the text- books do not mention it. The following notes of my last caso aro, I 
think, worth placing upon record. 

On Scptomlaa* Gth 1 was called in to a primij)ara, aged thirtj'^- seven, by tlio 
midwife in atteiidunce, as, though the os was fully dilated, no advance of the head 
had taken pku^e for several hours. On applying forceps considerabio resistanco 
was exporieMce<l, and what I impeded to find an easy forceps caso proved to b(3 
quito the revei'se. Brogvess was slow' until I secured extension, when the head 
came dowm well ; but further difficulty was experienced in extracting the body, 
which gave the im 2 )r(?ssion <jf being much too largo for the inaterrial passages. 
The fadus, howevei-, proved to bo not largo, but nithor under the average. The 
difficulty had arisen at the various stages ; first, the normal flexion had not taken 
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place, and at a later stage the stiffness of the neck had prevented extension, and 
the latei*al flexion of the body had been interfered with owing to the same cause. 
Rigor mortis was well developed all over the body, the aims and legs l^eing stiff and 
in the flexed position. On balancing the child’s body on one hand its back kept 
almost straight and the legs in the same flexed position, the heels not droj)ping 
below the nates. Owing to the forcible flexion of the neck the head moved upon 
the trunk like a hinge joint. At the moment of applying pressure with the forceps 
there was a crunching noise quite audible, sounding as if one wore breaking 
a bone. 

For furtlier references, vide Vol. 1, p. 268. 

3. Signs of Putkefaction in Utero. 

Tlie phenomena of putrefaction in air have been elsewhere described 
(Vol. 1, pp. 282 et seq,) ; but the changes which ensue when a child dies 
and is retained within the uterus, may be briefly adverted to, because 
they may sometimes form a subject for judicial inquiry. According to 
Devergie, when a child dies in utero, putrefaction takes place as rapidly 
as in the open air (“ Med. Leg.,” 1, 526) ; but this is doubtful. 

Ill an advanced state of titerine putrefaction (intra-uterine macera- 
tion), the body of the child is so flaccid, that when placed on a table it 
becomes almost flattened by tlie mere gravitation of its parts. The 
skin is of a reddish-brown colour — not green, as in a putrefied body 
exposed to air. The euticle covering the feet and hands is white, and 
sometimes raised in blisters ; the cellular membrane is filled with a 
reddish-coloured serum ; the bones are movable, and readily detached 
from tlie soft parts. Iii the oi>iiiion of Devergie, the principal difference 
between uterine and atmospheric imtrefactioii in the body of a new-born 
child, is seen in the colour assumed by the skin : but it must be 
remembered, that should the child remain exposed to the air after its 
expulsion, the skin may acquire the colour obseiwed iii cases of 
atmospheric jiutrefoction. There is also an easily recognisable (once 
it has been experienced) smell about intra-uterine decomiiosition, quite 
peculiar and pathognomonic, it is rather a sickly than pungent smell 
of decomposition, but it can hardly be described in words. The 
changes which have just been described are such as we may expect to 
find when a child has been retained in the womb eight or ten days after 
its death. When it has remained for some weeks in tlie uterine cavity, 
the body has occasionally been found in an adipocerous state, or even 
encrusted Avitli phosphate of calcium. If in any case we are able to 
state distinctly that the body of a child has undergone uterine and not 
atmospheric putrefaction, it is clear tbatitfiould not have come into 
the world alive, and no question of murder could arise. Under 
ordinary i)utrefaction in air, a cliild may have been really brought 
into the world living, and the process may have destroyed every 
proof of that fact. 

Let us suppose that a child died in utero twenty-four liours before 
it was horn : if it be soon afterwards examined, there will be no marks 
of iDutrefaction about it, unless the membranes have been ruptured, and 
the appearances will closely resemble those n^et with in the body of a 
child that has been born alive, and died without breathing ; or of one 
that may have died in the act of birth. It will be impossible to say,, 
in such a case, whetlier tlie child came into the world living or 
dead. Sentex states that the dead foetus retained in utero, with tlie 
M.J. VOL. •II, . 18 
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membranes unruptiired, undergoes one of three changes — maceration, 
putrefaction, or muniinification. Tlie first is the most common con-, 
dition, but tlie clianges ditfer from those which take place in the 
body when exposed to air. Putrefaction, in its common significa- 
tion, is rarely met witl). Sentex found a characteristic sign to be 
redness of the skin and eyes. He has given a summary of the 
appearances as met with in the dead foetus from the second day to the 
second week (“ Ann. d’Hyg.,” 1869, pp. 1, 487). Braxton Hicks found 
that rapid decomposition took place when the child died some time 
before tlie commencement of labour. In one case he had known putridity 
to have been established in twelve hours. He met with three instances 
in which there was proof that the child was alive within twenty-four 
hours of its birth, and yet its bod}*^ was born more or less i^utrid 
(decomposed) ; but in these instances of rapid putrefaction, the mem- 
branes had been ruptured for some time (Guy’s Hosp. Hep., 1866, 
p. 477). This is, no doubt, one of the conditions which materially 
influences tlie degree of decomposition which the dead body of a foetus 
undergoes in the womb, and iiiaj- account for the discrepant statements 
made by some writers on this subject. A medical man cannot rely 
upon the presence of offensive discharges before birth as absolute 
evidence of the death of the foetus. In two instances Hicks met with 
well-marked putridit}" of the discharges before the birth of the child, 
yet in one of these the child was born alive and strong. In the other 
there was evidence of life in the cliild (Zoc. ciL). 

It is needless to do more than state that no question of live-birth 
can arise when separate bones, a mummified foetus or a lithopredion, 
are removed from a woman. 

Once a child is born and exjiosed to the air with its microbes, the 
changes of putrefaction elsewhere described {vide Vol. L, pp. 282 et seq.) 
go on in its body as in those of an adult ; it may be repeated here that 
a child cools more rapidly than an adult, and putrefies, cceteris j)aribu8, 
also more rapidly, and inasmuch as new-born babies are frequently 
thrown into water, cesspools, etc., attention should be drawn to those 
agencies, as they effect decomposition. 

Head states that he met with a case of desquamation of the cuticle 
in a living new-born child. The woman was prematurely confined, in 
consequence of an accident. The hands and feet of the child when 
born were denuded of cuticle, which hung from them in shreds. The 
(djild was apparently at thg eighth month, and lived twenty-four liours 
{Auier, Jour. Med. Sc., October, 1861, p. 683) [probably a case of 
intra-uterine pemphigus — Ed.]. This, at any rate, shows that des- 
quamation of the cuticle in a new-born child is not always a sign that 
it has been dead for a considerable length of time. All the other signs 
indicative of putrefaction would, in such a case, be absent, and from 
this fact a medical jurist would be able to draw a clear distinction. 

In certain cases, where the body of a child has been long buried in 
the eai’th, the bones only may be producible. The question that 
would be likely to arise^ here would be : — Whether the bones were 
those of a new-born child or of one that had survived its birth for 
some weeks or months. There will be no difficulty in coming to a 
conclusion on the question (see Vol. 1, p. 208), and the answer may 
at once put an end to the charge of infanticide. Behm records a case 
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of this kind. lie concluded, from his examination, that the child, 
whose bones were submitted to him, liad lived for six or eight months 
after birth, and that they had been buried for fifty years or longer 
(Horn’s Vierteljahrsschr., 1868, 1, p. 55). 


4. Negative Evidence fuom Absence of Breathing, etc. 

It was formerly supposed that if tlie lungs contained no air, the 
child could not have breathed, and it must liave been born dead. But 
this view is not correct : children have been known to breathe feebly, 
and continue in existence many hours without visibly distending the 
cells of the lungs with iiir — the apparent absence of air from the lungs, 
therefore, furnislujs no proof either that respiration lias not been per- 
formed, or that the child has not lived (Guy’s Hosp. Rep., 1812, 
p. 23). The restoration of many children apparently born dead is a 
clear jiroof that many are born living who might be pronounced dead, 
simply because breathing and life have been considered synonymous 
terms (see Marklin, Casper’s Vierteljalirsschr.^ 1859, 2, 26 ; also an 
article in the same volume, Lieben ohne Athmen,” p. 297). That 
our law-authorities wnll admit evidence of life in a cliild before the 
establishment of respiration, is clear from the decision in Rexv. Brainy 
in w’hicli the judge said, that a child might be born alive, and not 
bi'eathe for some time after its birth (Aivhbold, Grim. Plead.,” 867), 
as also from the charge of Coltman, J., in the case of Hex v. Sellis 
(Norfolk Spr. Circ., 1887). In this instance it \vas alleged that the 
prisoner had murdered her child by cutting off its head. The judge 
directed the jury, that if the child was alive at the time of tlie act, it 
was not necessary, in ord(*r to constitute murder, that it should have 
breathed. In fact, it would aj^pear that breathing is regarded as only 
wie proof of life ; and the la\v will, therefore, receive any other kind of 
evidence which may satisfactorily show that a child has lived, and make 
up for the proof commonly derived from the state of the lungs. It will 
be first necessary for a medical practitioner to prove that the child 
under examination has recently died, or, in other words, that there are 
good grounds for believing it to have been recently living. Hence, if 
the body be highly putrefied, either from the child having died in the 
womb some time before bii'tli, or from its having been born and its 
body not discovered until putrefaction had far advanced both internally 
and externall}^ the case is usually hopeless. ^ The medical witness will 
in general be compelled to abandon the investigation, because the body 
can furnish no evidence whatever of life after birth. The examination 
of the organs of the chest would throw no light on the case, if the 
lungs are in their foetal condition. 

We cannot here repeat the ai’guments used in finding evidence of 
live-birth, but we may insert the conclusions which Dr. Taylor drew 
from the various tests, for the}^ sliow well the veiT small value to be 
attached to the negative evidence we are now considering. 

The slightest consideration will show that the various signs of live- 
birth described on pp. 200 et aeq, are weak, and of purely accidental occur- 
rence. If a child is destroyed either during birth, or within a few minutes 
afterwards, there will be no medical evidence to indicate the period at 
which its destruction took place ; the external and internal appearances 

18—2 
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presented by tlie body would be the same in the two cases. It is most 
probable that in the greater number of instances of cliild-murder, 
a child is actuall^’^ destroyed either during birtli, or more probably 
immediately afterwards ; and, therefore, the characters above described 
can rarely be available in practice. If any exception be made, it is with 
respect to the nature, situation, and extent of marks of violence ; but 
the presence of these depends on mere accident. Hence, tlien, wo come 
to the conclusion, that althougli medical evidence can generally sliow, 
from tlie state of the lungs, that a child has breathed, it can rarely be 
in a condition to i)rove, in a case of infanticide, that its life certainly 
continued after its birth. We could only venture upon this inference 
when the signs of breathing were full and coinidete, or wlien some 
article of foocl was found in the stomach. The inference which we may 
draw from those observations is, that if positive proof of entire live-birth 
be in all cases rigorously demanded of medical witnesses on trials for 
child-murder, it is scarcely possible that any conviction for the crime 
should take place, excei)t where a confession was made by tlie accused, 
or a murder was actuall)^ perpetrated before eye-witnesses. The 
numerous acquittals that take place on trials for this crime, in face of 
the strongest medical evidence of murderous violence inflicted on the 
body of tlie child, hear out the correctness of this opinion. The cJiild 
is proved to have lived and breathed, but the medical evidence fails to 
show that the living and breathing took place or continued after its 
entire delivery (see l^ror. Jour.^ April 2nd, 1851, p. 182). 

Conelnsionif . — The general conclusions which may be drawn are : — 

1. That a child may be born alive and be criminally destroyed before 
it has breathed, 

2. That there are no certain medical signs by which a child which has 
not breathed can be proved to have been living when it was maltreated. 

3. Tliat a new-born child ina}" be destroyed by the prevention of 
respiration during delivery. 

4. That the proof of respiration shows that the child has hreatliedy 
not that it has been horn alive, 

5. That by taking together the colour, volume, consistency, appear- 
ance of developed air-cells, absolute weight, and buoyancy of the lungs, 
we ina}' be able to draw an inferejice whether the child has or lias not 
breathed. 

6. Tliat the lungs increase in wx^ight according to the degree to 
which respiration is estaljlislied, and not necessarily according to the 
period which the child has survived biilh. 

7. That if the lungs are fully and perfectly distended with air by 
the act of breathing, this affords a strong presumption that the child 
has been horn alivCy since breathing during birth is in general only 
partial and imperfect. 

8. That the hydrostatic test can only show whether a child has or 
has not breathed — it does not enable us to determine whether a child 
has been born living or dead. 

9. That the lungs of* children tliat liave lived after birth may sink 
in water, owing to their not having received air, or to their being in a 
diseased condition, 

10. That a child may live for a considerable period Avlien only a 
portion of the lungs has been penetrated by air. 
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11. That a child may survive birth, even for twenty-four hours, 
when no part of its lungs has been obviously i)enetrated by air. 

12. Hence the sinking of the lungs (whether whole or divided) in 
water is not a proof that a child has been 6om dead. 

13. That the lungs of children which have not breathed and have 
been born dead may float in water from putrefaction) or from nrtifleial 
inflation. 

14. That the lungs as situated in the chest undergo putrefaction 
very slowly ; that, if but slightly putrefied, the air may be easily forced 
out by compression ; and if much putrefied, either the case must be 
abandoned or other sources of evidence sought for. 

15. That the artificial inflation of the lungs of a child born dead 
will cause them to float on water. 

IG. That while lying in the chest, the foetal lungs are not easily 
inflated, and that the difficulty in inflating tliem is great in proportion 
as the child is immature. 

17. That lungs artificially inflated while in the chest, resemble 
those organs in which respii’ation has been only imperfectly established. 

18. U’hat in cases of inflation of the lungs in the chest, the air may 
be generally expelled from the divided i)ortions of lung by firm com- 
in'ession, so as to cause them to sink. 

19. That the same result occurs with lungs in which respiration 
has been imperfectly established. 

20. That when lungs have undergone perfect respiration, the air 
cannot be expelled by compression of the divided parts, so as to cause 
them to sink. 

21. That the artificial inflation of fmtal lungs causes no alteration 
ot weight ; and as the weight increases in propt)rtion to the degree of 
respiration, so in healthy lungs, with great buoyancy, there should be 
great weight if tbo air has been derived from respiration. 

22. That while respiration increases the absolute weight of the 
lungs, it diminishes their specific gravity by leading to the distension 
of the pulmonary cells with air. 

23. That when the lungs are very heavy, and contain but little air, 
it cannot with certainty be inferred that respiration has been established. 
The facts, aelc/ris paribuM, may be explained by supposing that the lungs 
were naturally heavj , and that they have been artificially i.vi^lated. 

24. 4,'hat we slxuild base our judgment of a child having breathed 
upon great weight and great buoyancy of the lungs combincil, that the 
one condition witliout the other is oj)en t<^ objection, that the air may 
not have been derived from respiration. 

25. 'I'liat experinuints on foetal lungs artificially inflated with air 
after removal from the chest have no practical bearing on this inquiry. 

26. That the floating of the lungs on water proves, ceeteris paribus, 
that a child has breathed either at, during, or after birth : it does not 
prove that a child was born alive, or that it has died a violent death, 

27. Unit the sinking ot the lungs, as a result of the expulsion of 
air from them b}' compression, does not nccassarily jirove that the child 
was born dead. It merely proves that the air contained in them was 
derived either from artificial inflation, or from impei-fect breathing. 

28. That the hydrostatic test is not applicable to determme the fact 
of respiration or non-respiration in all cases of alleged child-murder, 
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but that, witli ordinary precautions, it may be safely employed in the 
majority of such cases. 

29. That a child may breathe before, during, or after birth, but the 
hydrostatic test will not enable us to say, in the greater number of 
cases, at which of these periods the act of respiration was performed. 

80. That breathing is a sign of life, and not necessai'ily of live- 
birth. 

81. That certain changes in the umbilical vessels, and the separation 
by a vital i^rocess and cicatrisation of the umbilical cord, as well as a 
general peeling or scaling-off of the cuticle, indicate live-birth. 

32. That no reliance can be placed upon the relative quantity of 
blood in the pulmonary vessels as evidence of respiration having been 
performed. 

33. That the open or conti'acted state of the foramen ovale or 
ductus antcriosus furnishes no evidence of a child having been born 
alive. These parts may become closed and contracted before birth, and 
therefore be found closed in a child born dead ; or they may remain 
ojien after birth in a child born living, even subsequently to the 
establishment of respiration. 

84. That the absence of meconium from the intestiiies and of urine 
from the bladder, are not proofs that a child has been entirel}' born 
alive, since these liquids may be discharged during the act of birth. 

86. That the presence of farinaceous or other food in the stomach, 
or of foreign substances swallowed, proves that a (;hild has been entirely 
bom alive. 

80. That the pi’csence of blood, meconium, vornix caseosa, or the 
<lischarges in the stomach and air-passages, does not necessarily prove 
that a child was born alive. 

The general conclusions respecting survivorship are : — 

1. That the period for which a new-born child has survived birth 
cannot be determined by any certain sign for the first twenty-four houi s. 

2. That after this period an inference may be drawn from certain 
tdianges which take place progressively in the skin and umbilical cord 
externally, and in the viscera on inspection ; that these changes allow 
only of an approximate opinion witliin the first five or six days. 

8. That the contraction of the ductus arteriosus, and the closure of 
the foramen ^ovale, take place from natural changes at such uncertain 
intervals as to render it difficult to assign a date of survivorshiii from 
the state of these parts. 

4. That the period whicdi has elapsed since the child died after it 
was born, can be determined only by observing the degree of putrefac- 
tion in the body compared with temperature, locality, and other 
conditions to which it has been exposed (see “ Putrefaction,” Vol. 1, 
pp. 282 et seq,). 

5. That the presence of any marks of putrefaction in utero proves 
that the child must have come into the world dead. 

6. That the presence of marks of severe violence on various parts 
of the bod}', if possessing j'ital characters, X’enders it probable that the 
child was entirely born alive when the violence xvas indicted. 

7. That, beyond the above conclusions, there is no certain medical 
sign which indicates that a child, that has died at or about the time of 
birth, has been entirely born alive. 
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VIOLENT OR CRIMINAL CAUSES OF DEATH. 

We have now to consider those modes of death which are totally 
indei:)eiideut of the existence of congenital disease or other natural 
causes. A medical jurist sliould remember that there are certain forms 
of child-murder which are not necessai*ily attended with appearances 
indicative of violence : these are suffocation, drowning, exposure to 
cold, and starvation. The evidence in many of the causes is naturally 
of the same nature as that wliich will bo looked for in the case of an 
adult. Tlie causes will, however, be treated in some detail with cases 
in the following order : — 

1. Suffocation. 

2. Strangulation. 

3. Cold and Exposure. 

4. Starvation. 

5. Intentional immaturity (abortion). 

6. Violence by wounds internal and external. 

7. Pois()nii}g. 

8. Drowning. 

9. Deliberate neglect to tie the cord. 

10. Ruining. 

1. Suffocation. 

Tliis is a common cause of death in new-born children, A wet 
cloth may be placed over the child’s mouth, or thrust into this cavitj% 
either during bii th or afterwards, and before or after the performance 
of respiration. To the latter case only could the term suffocation be 
strictly applied. A child may be thus destroyed by being allowed to 
remain closely compressed under the bed-clothes aftei* delivery, or by 
its head being thrust into straw, feathers, dust, aslies, and similar 
substances. The appearances in the body are seldom sufficient to 
excite a suspicion of the cause of death, unless undue violence has 
been employed. There is commonly merely lividity about the head 
and face, with slight congestion of the lungs. A careful examination 
of the mouth and tliroat should be made, as foreign substances are 
sometimes found in this situation, affording circumstantial evidence of 
the mode in which the suffocation has taken place. Thus WOOd, straw, 
feathers, dust, tow, or a hard plug of linen may belaud in some 
cases have been, foviml blocking nj) the mouth and fauces, drawn into 
these parts by aspiration when the mouth of a child has been covered 
Avith such substances (see “ Smothering,” iV^ol. 1, pp. 753 el seq.). If a 
child has lived sufficiently long to be fed, it may be accidentally 
suffocated by the entrance of portions of food into the windpipe and 
air-passages. The following case in reference to a child which sur- 
vived its birth thirty days, Avill throw a light uiDon this accidental 
cause of death : — 

An infant, thirty days old, was found dead in bed. The mother, a married 
woman, stated that the child was healthy, and was put to hod after having sucked 
well at 7 p.m. the previous ovoning ; also once jn the night about 2 a.m. On 
awaking at 4.30 a.m. sho found the child dead. It was lying at her right side — 
the farthest side from tlie father, and on its own left side looking towards its 
mother. When seen by Ross it was on its back; the hands were clenched, the lips 
blue and pouting, and tho tongno thrust out a little w^ay between them. Tlioro 
were no marks of violence or of flattening of the features. Tho lungs and right 
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cavities of the lioart were distended with blood. The stomach contained a q^nantity 
of curdled milk. ()n opening the larynx a small (quantity of the curd of milk was 
found resting on the vocal chords of the larynx and lining the upper two or three 
rings of the wdndpipe, thus completely blocking up the tube, which in calibre was 
not larger than a gooscquill. 

It appeared that on the previous day the child had frequently thrown 
up its milk ; it had probably vomited it in the night while its face was 
turned towards the pillow, and had by aspiration drawn a portion of 
tlie curd of milk into the air-passages, and thus caused death by 
sufibcation. An infant of this age would not have the power to relieve 
itself in such a position. 

A new-born child may be suffocated by liaving its head held over 
noxious vapours sudi as the exhalations of a privy or of burning 
sulphur; and other poisonous vajiours, e.g. chloroform, niaj^ be used 
by a criminal without leaving any traces upon the body — except, 
possibly, that which may depend upon their peculiar odour. There 
are few of these cases of siiUbcation in which a medical opinion of the 
cause of death could be given, unless some circumstantial evidence were 
produced, and the witness were allowed to say whether the alleged 
facts were or were not sufficient to account for death (‘‘Ann. d*JIvg.,*’ 
1832, vol. 1, p. G21). 

()n the other hand, if it be even clearly proved that death has been 
caused by suffocation, it must be remembered that a child may be 
accidentally sutt<)cat(jd, and the crime of murder falsely imputed 
{riile Vol. 1, “ Suft’oeation ”). 

Sometimes the body is found maltreated, with severe fractures or 
contusions on the skull, and marks of strangulation on the neck ; 
concealed in a feather bed or privy ; or cut up and burnt. TJiis kind 
of violence may excite suspicion of murder and lead to the belief tliat 
the allegation of death from accidental suffocation is a mere ])retenee. 
But unless the case is of a glaring nature, the violence is considered to 
have been emidoyed for the purpose rather of aiding delivery or con- 
cealing the birth of a child than of destroying it. In the present daj*^ 
these cases of death from accidental suffocation, when properly investi- 
gated, can never involve an innocent woman hi a charge of murder, 
although the facts may show in some instances that the death of 
the child wa^\ really due to great imprudence, gross neglect, or culpable 
indifference on her part. Thus a woman knowing or having reason to 
believe that her delivery is impending, is secretly delivered at night. 
The child is born under theobedclothes ; no effort is made to remove 
it, audit necessarily dies from suffocation. In some cases of this kind 
a woman may be unable to make the necessary exertion to uncover 
the head of the child so as to allow it to breathe. In others, however, 
there is no desire to save life and the child is found dead. A case of 
this kind occurred to Dohrn, in which he was able to show that the 
child had breathed and had probably come into the world alive, but 
had died from wilful neglect. The woman was conscious of her 
delivery, but asserted that, the child showed no sign of life after birth 
(Honrs yicrteljahrssvlir.y 1867, 2, p. 84). Dohrn’s report furnishes 
a model for the investigation of cases of tin’s kind. Such a case maj' 
not be considered as murder, but it involves something more than a 
mere “ concealment of birth.” Some of our judges have already taken 
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the course of directing the jury to find a verdict of manslaughter when 
there was proof from the general evidence of culpable neglect or 
reckless indifference to the life of her child on the part of the woman. 

The following case (IL v. Mortibo//s) will show that in this country, oven when 
the evidence is very strong against a person, the circumstances will bo most 
favourably interpreted towards the accused. In tliis instance it was proved that 
the body of the child was discovered, lying on its abdomen, in a box containing 
wool, with its face raised and its moutli open. A rod worsted comforter had been 
pass(^d twice round the neck, and was tied a second time in a single knot over the 
eliin. III tlie mouth, which was opon, was found a small ciuautity of line Hocks of 
wool. The medical evidence showed that the child had been born alive, the left 
lung being fully inflated. The brain was congested. There was no mark produced 
by the ligatiu*e on the neck, either externally or internally. Death was referred 
to obstructed respiration (sulfocation), caused partly by the ligature and partly by 
the wool in tlio mouth ; but the latter was consi<lered to be the more active cause. 
Ill the defence it was urged that the ligature could not have produeetl strangulation, 
because the comforter was tied upon the chin ; that the iimdical evidence showed 
the wool in the mouth to have been the immediate cause of death ; and this was 
probably taken into the mouth by the child itself in the instinctive act of breathing, 
and not put there by the prisoner for the purpose of sulfocation. The child had 
probably boon placed carelessly on a quantitj*^ of wool, into which it had sunk by 
its own' weight, and this had caused its death. The judge in charging the jury 
said, that had the prisoner intended to choke the child with the wool, she would 
have inserted enough to fill its mouth. Tlie prisoner was acquitted. 

Tn this case, aclniitthig that the evitleiice did not bear out the 
charge of murder, still it is clear that death was caused by tlie child 
being placed on its face, with a ligature round the neck, in a close box 
filled with wool. A new-born infant could no more breathe in such a 
position than if the wool liad been directly thrust into its mouth. 
Admitting the facts to have been as represented, there appears to have 
been in this case something more than an accident; for the prisoner 
must have known that her infant was not likely to live long under 
such circumstances, and had the child been a week or a month old, she 
would probably have been convicted of manslaughter or murder. 

A CMSO of Jillcgcd (jhild-Tiiurdc3r by sulfocation was reported by Easton 
(C’ormack’s Edin. Fobruaiy, 18 io, p, 89). The child in this case was 

sulfocatod by a quantity of mud having boon forced into its mouth and throat; its 
presence in the gullet was iiicoini>atiblo with its having entered by gravitation. In 
the case of Macintyro (Cliisgow Aut. (Hrc., 1829) several small pieces of straw were 
found in the stomach of a child, t)f the same kind as those which 'p^ve in the bod 
where the birth took pla^o. In another case it was found that a mass of dough, or 
liread-piilp, had been forcibly impacted in the throat and larynx of tlie child, and 
it was found to be accuratel}" moulded to the i>arts (Edin. AM. Jour?, Decoinber, 
18o5, p. 521). In one instfince a plug of flax was discovered in the juoutli (“Ann. 
d’llyg.,” 1808, 2, p. 395). 

Any foreign substance found in the air-passages should be most 
carefully examined. Dolirii gives a caution in this respect from a case 
Avhicli fell under liis notice : 

The body of a new-born child was found in a marshy soil, and from an examina- 
tion it was stated that it had breathed, ha«l died from suffocation, and had been 
buried where the body was found. This opinion was chiefly based on the discovery 
of a dark- coloured substance in the windpipe and bronchial passages, which was 
pronounced to bo earth from the marsh in which the body was buried. The woman 
who gave birth to the child said she hud been suddenly delivered over a tub, used 
for the purpose of a privy, that the child fell into the excromentitious fluid, and 
that she afterwards removed the body and buried it in the place where it was dis- 
covered. Her story was corroborated by a subsequent examination made by 
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Dohm, for lie found that the dark substance present in tlio air-passages and in the 
gullet was not part of the earthy soil in whicli tho body hail boon buried, but dried 
fix>cal matter. This discovery of tho real nature of the substiince exonerated the 
woman from tho charge of murder (Horn’s Vhrlefjdhvsschr,, 1867, 2, p. 1)8). 

Post-mortem Appearances in Smothered Infants.— These 
are fully descjibod, in reforeiioe to adults, Vol. 1, p. 756 ; and they are 
similar in new-born children, provided respiration lias been fully 
performed. Tardieu attaclied great importance to the discovery of 
subpleural or punctiform eceliymoses on the lungs of children : he has 
also noticed small effusions of blood on the surface and in tho substance 
of the thymus gland (“Ann. d’Hyg.,“ 1855, 2, p. 379). If the lungs 
float on water, as the rc^sult of breathing, then the appearances 
described will he met witli ; but in thi’ee instances Tardieu met with 
similar appearances in ehiklren whose lungs had not received air, and 
sank when placed on water. 'J'hey were cliildrcii prematurely born, 
and under conditions wliich pi*evented full vital development. One 
horn in the Hospital of liiboisiore uttered several cries, but, in spite of 
this, the lungs contained no air. The subpleural eceliymoses met with 
in children under these circumstances, were ascribed by Tardieu to the 
efforts made to breathe after birth. They are, however, i)erliaps more 
commonly jiroduced during parturition by obstructions to the foetal 
circulation hvought about by pressure on the umbilical cord, and 
consequent asjdiyxia. Dr. Stevenson has seen them produced in such 
a case to a marked degree. 

Much has been written toucliing the post-mortem appearance in 
death from suflocation in new'-born children. A reliance on the 
presence of these luinctiform eceliymoses may, it appears, mislead a 
medical jurist, as in the following case published by Douillard and 
(jallard. 

A child was born at the Bovonlb month, and died in about six days from 
congenital wejikness. The lungs, which were removed for the sake of experiments, 
presented on their surface eighteen or twenty of those small subpleural eceliymoses, 
which have been supposed to bo characteristic of death from suffocation (“Ann. 
d’Hyg.,” 1872, 1, p. 201). 

These writers remark that those who find such an appearance in 
the lungs of new-horn children must therefore be cautious in placing 
reliance nyon it as a proof of death from sufl'oeation. Some observa- 
tions and e.^])eriments on this post-mortem ai)pearance liave also been 
made by Ssabinski (Horn's Vierteljahrsschr.^ 1867, 2, p. 146). He 
states tlnft in many expey^-iments on the suffocation of animals the 
ecchymoses were found once only in ten cases. 

'i’he mistake is made of assuming that subpleural eceliymoses 
indicate the cause of the asphyxia ; they of course do iiotliing of the 
sort. Tliey suggest that the person in whom they are found died from 
w'ant of air in the lungs, but by themselves afford not even a hint as to 
why this w^as, and it may as well he from disease or inability to breathe 
as from any violent cause for asphyxia. Tlie editor has already 
insisted iipioii this {vide Vol. 1, p. 758), but it cannot be too often 
repeated, 

A servant girl liad given birth to a healthy child. Tliis child was found alive 
about a quarter of an h»)UT* afterwards in a privy, and it lived a few minutes after the 
discovery. Its jaw was broken, its cheek torn, and the mouth contained ashes, 
some of which were found in the back part of tho tliroat. Tho body w'as blanched^ 
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and there had evidently been a great loss of blood from the wounds and the torn 
umbilical cord. There was no engorgement of the lungs, nor any subploural 
ecchymoses. The lining ineinbrano of the trachea was stained with ashes, and a 
small cinder was found in the loft bronchus. 

In this case there was no question respecting live-birth, as the 
child was living when found, but what was the cause of death, and was 
this accidental or the result of violence wilfully applied after birth ? 
In the opinion of Moore, the mouth of the child had been forcibly tom 
open and filled with ashes in order to suffocate it. TJiese ashes must 
have been drawn by aspiration into the air-passages, and death was 
caused partly by suffocation and partly by hfemorrhage from the 
wounds, the cliild’s body^ being bloodless. The condition of the 
lungs Avas not iiicojisistent with death from suffocation. For some 
remarks on death from suffocation in child-murder, with reports of 
cases, see a paper by Severiii Causse, “ Ann. d*JIyg.,*’ 1869, 2, pp. 122, 
443. 

The question involved in this, and in all similar cases, is the 
following: — Does the law regard the wilful jyreventum of respiration as 
murder? Tliere cannot be the slightest medical doubt that living 
cliildren are occasionally thus destroyed in the act of birth : they 
die, not from the actual infliction of violence, but because, eitlier 
through accident or design, the performance of that act which is 
necessary to maintain existence when the chihl is l)orn, is prevented. 
Such a case has Jiot yet been decided, although, from the dicta of our 
judges, it would probably involve a charge of murder. 

In a casopublisbod by Wharrie, aprognant woman, thinkingslio was about to have 
a motion, sat on an earthen pitcher, two feet in depth, which happened to bo full of 
water. She was there delivered of a child, which fell into the water, and was thus 
prevented from breathing. The child was full-grown, and its body was free from 
putridity. It weighed wix pounds, and measured twenty inches in length. There 
wore no external marks of violence, and the navel- strii»g had been tied. The lungs 
weighed two and a half ounces ; they were of a liver- colour, contained no air, and 
sank in water. The medical opinion was, that from the size and general appearance 
of the child, and the state of the parts discovered on dissection, it was mature, that it 
had not breathed, and life might have been either wilfully or accidentally destroyed. 
The examiners declined giving an opinion, based on the sinking of the lungs, that 
the child had been bom dead. The woman was not prosecuted, probably on the 
assumjjtion that the death of the child might have been accidental. 

As Wharrie observes, there was no medical proof that the child was 
born alive ; althoug/i there was a strong moral presumption that its 
life was destroyed in the act of birth {Edin. Month. Jour'll October, 
1846, p. 796). 

2. Strangulation. 

The destruction of a new-horn child by strangulation is not an 
unfrequent form of child-murder : and hero a medical jurist has to 
encounter the difficulty, that the strangulation may have been acci- 
dentally produced by the twisting or coiling of the umbilical cord 
round the neck while in the Avomb (see p. 266), or during delivery. 
We must not hastily conclude, from the red and sAvollen appearance 
of the head and face of a child when found dead, that it has been 
destroyed by strangulation. There is no doubt that errors can easily 
be made with respect to tliis appearance. When a child’s head Gr 
face looks swollen, and is very red or black, the vulgar, because hanged 
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people look so, are apt to conclude that it must have been strangled. 
But those who are in the practice of midwifery know that there is 
notliing more common in natural birtlis, and that the swelling and 
deep colour go gradually oil* if the child live but a feiv days. This 
apj)earance is particularly observable in those cases whei’e the navel- 
string happens to gird the child’s neck, and where its head liappens 
to be born some time before its bod}’. 

Strangulation by the Navel-string. — Strangulation by the 
navel-string can, in the medico-legal sense of the term, refer to those 
cases only in which it becomes firmly twisted round the neck after 
the respiratory process has been established. This is rather a rare 
occurrence, because under these circumstances death more commonly 
takes place by compression of the cord, and by the consequent arrest 
of circulation before the act of breathing is ])erformed. The internal 
appearance met with in death from this cause is a congested state of 
the cerebral vessels, and ecchymotic spots on the surface of the heart, 
lungs, and thymus gland. The presence of ecchymosis on the scalp, 
as well as of lividity of tlie face, is very common in new-born children 
when the labour lias been tedious and difficult ; and therefore, unless 
there w’ere some distinct marks of pressure about the neck, with a 
protrusion of the tongue, such appearances would not justify any 
suspicion of death from strangulation. 

It has been supposed that the strangulation produced by the wilful 
a])plication of any constricting force to the neck, would be known from 
tlie accidental sti*angulation caused by the cord, by the fact that in the 
former case there would be a livid or ecchymosod mark or depression 
on the neck. But it may be objected to this view that such a mark 
is not a constant accompaniment of homicidal strangulation. Severe 
violence to the neck commonly produces in the scat of constriction not 

0] dy ecchymosis, but a laceration of tlie skin, muscles, and windpipe; 
but these appearances are not always found. 

In 1801, Eviius couiinunicatod to the autlior the particulars relating to a new- 
honi cliilfl which was destroyed by strangidatioii. Great violence had been used, 
Init there was no trace of discoloration in tho course of tho ligature, or of ecchy- 
luosis in tho tissues boiioath. 'fho musclos couiprcssod were very dark in colour. 
Tho skin had been so eoiiipressod as to give tho iinprossiou of coarse towelling of 
a close toxlur<) having been used. 

•r. 

In most cases when a ligature is applied during life the skin on 
each side bjecomes much swollen, and presents an cedematous character. 
This indicates an aj)])Iicati(fri of violence when lluu-e is still some vital 

1) ower in tlie body of the cliild. The navel-string itself may be used 
as a means of (joiistriction, and the mark or dei)ressi()n may sometimes 
present an appearance of ecchymosis. Among various cases which 
might he quoted in supiiort of this statement is the following : — 

A lady was iu labour with her first child. Tlie labour was of a lingering kind, 
owing to Ibo size of tlio head; and the child came into the world dead. Tho navel- 
siring was found coiled three times round the iiec^.k, passing under the right armpit; 
aiul upon removing it, thm paralld discoloured depressions wore distinctly evidciiit, 
Tlu‘so pxioiidod completely roflud the neck, and corresponded to the course taken 
by the coils. The cliild appeared as if it had boon strangled {Med, Uaz., vol. 37, 
}). 48o). 

Had this child been horn secretly, and the cord removed, tliis state 
of the neck might have created a strong suspicion of homicidal violence. 



INFANTICIDE—CRTMINAL MEANS— STRANGULATION. 285 


Stmiigulrttioii after birtli could not, however, have been alleged, 
because there would have been no proof of respiration. AVljen a blue 
mark is found on the neck of a child wdiose lungs retain their fodal 
characters, it is fair to presume, cccteris jmrihits, that it has been 
accidentally occasioned by the twisting of the umbilical cord during 
delivery. 

Price comijiiuncated to the same journal the account of a case in wliich tho 
cord, which was short, was so ti^litly twisted around tho neck of tho cliihl, that he 
was compelled to divide it hoforc delivery could he accoin]>lishod. There was in 
this instance a deo]) groove foiTiiod on the neck, convoying the iTupiossion to him- 
self and a medical friend that, in the abseiico of any knowledge of the facts, tlio}'' 
would liavo been ])ropared to say that tho child had boon wilfully strangled by a 
rope {JIe<L Uaz,, vol. 88, p. 10). 

A diagnosis might have been formed, as in the preceding case, by 
examining the state of the lungs. 

IMnttcr mot with a case in wliich a child was horn dead, and the cord av«ts tightly 
twist( 3 d round its neck; when nunovcMl, the netrk exhibited a livid circle of a 
finger’s bieadth, smooth and shining; hut on cutting into this mark, no subiiuta- 
rieous occliymosis was found (North, Jour, Med,^ Janiifiry, 181o, !>. 190). In fL 
v. Murliu (Lewes Lent Ass., ISOO), tho material question was, wli(?ther a mark 
round tlic 3 neck had been caused accidentally by tho navel-string: this was denied 
by tho medical witness. This (juestioii also arose in another important case (It, v, 
ri/uft, Ghmcosler ■\Vint. Ass., 18oS). 

Willinmson luis directed attention to an important fact connected 
with the state of the lungs in a new-born child, and the medical 
oinnions wbicli may bo expi’essed from their condition as furnishing 
evidence of live-birth. .Ueierriiig to Price’s case, in wind) tho cord was 
tightly twisted round tho neck of tlie child, he states that in similar 
cases which have occurred to himself, the child has breathed immedi- 
ately on the birtli of tluj head ; but, owing to the shortness of the cord,, 
the child would have been strangled and born dead unless he had 
divided it. Tims, then, a child might die apparently strangled, and 
not be born alive, although it might have so breathed during birtli that 
the lungs w’ould present all the characters of respiration. If the cir- 
cumstances w^ore not known, a medical man might be led to say that 
the child had been born alive, and Jiad been destroyed by strangulation 
{Edin. Med. Jour., Febnuuy, 1858, p. 714). 

From these cases it wdll be perceived that ecchymosis in the 
dejiression furnisli^s no distinction betAveen constriction produced 
by criminal means and that wliicli may result accidentally from the 
navel-string. In the following case a Avoiyan charged witli’tlie murder 
of her child by straugulation appears to Jiavo been unjustly condemned. 

Tho child had fully and perfectly respired, the lungs weighed one thousand 
grains, and, when divided, every portion floated on water, oven after firm com- 
pression. There was a circular dejiression on tho nock, which was supcrflcially 
occh}Tno.sed in some parts. Prom an investigation of tho facts, this appeared to 
have been a case in which a mark on tho neck was accidentally j^roducod by tho 
umbilical cord dui*ing attempts at self-delivery on the part of tho woman : she was 
nevertheless convicted, chielfy from tho opinion expressed by two medical witnesses, 
that a soft and yielding substanco like the umbjlical cord could not produce a 
depression and ecchymosis on the neck of a chihl during birth. They attributed 
the mark to the wilful application of a ligatuix^ like a garter; but the experiments 
of Negrier clearly show that the umbilical cord has suilicient strength to produce 
fatal constriction. 

In another instance tho navel-string and tho membranes were actually used by 
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the woman as a means of strangulation : tho child had not hreathod, but was 
thoroby prevented from breathing. There %vns siiperlidnl ecehymosis on each side 
over the muscles of the nock. The defence was, that the (hild was born with tho 
e^ml around its neck, and that it was from this circunistimce accidentally strangled ; 
but tho medical evidence temled to show that the cord had been violently stretched, 
and employed as a means of strangulation. Tho child had not hreoihtd, and the 
medical witnesses cmisidered that it had been born dead, owing to the violence used 
by the woman. Tho cause of death here was cei’tainly not strangulation, but 
aiTOsted circulation. 

In the nioniitiine, the case proves that ecehymosis (a blue mark) 
may be the result of violent constriction produced by the navel-string. 

A case octeurred in which the navel-string, which was of its full length, had 
been used as the means of strangulation. It was twisted once round tlie neck, 
passed under the loft arm, over the shoulders, and round tho neck ai^.iin, forming 
a neose or knot, which, pressing upon the throat, must have caused strangulation, 
as the tongue was protruded, and there were other clear indications of tlio child 
having been .strangled. Tlie hj^drostatic test u]>plied to the lungs proved that 
respiration had been jvorforiiied. 

When tlie mark on the neck is deep, broad, much ecchymosed, and 
theic is extravasation of blood beneath, with injury to the muscles or 
windpipe, and ruffling or laceration of tlie skin, it is impossible to 
attribute these appearances to accidental pressure by the navel-string. 
'J'he lividity produced by it in the cases hitherto observed has been 
only slight and partial, and unaccompanied by laceration of the skin, 
or injury to deep-seated parts. 

It has been doubted wdiether a child can he horn wdth the navel- 
string so tiglitly round the neck as to produce great dcpr(?ssion of the 
skin and eccliymosis, i.c, to simulate homicidal strangulation, and at 
the same time perform the act of respiration fully and conipletelj\ It 
is important, therefore, when this liypothesis is raised in order to 
account for a suspicious mark on the neck, to examine closely the state 
of the lungs. Unless tlie cord is designedly put round the neck of tlie 
child after the liead has protruded, the effect of the expulsive efforts of 
the uterus, when a coil has become aecidcntaUy twistecl round the neck, 
would be to tighten it, compress the vessels, and kill the child 
arresting the placental circulation, at the same time that this pressure 
Avould effectually prevent the act of breatliing. Hence the lungs 
usually present the appearances met with in still-born children 
generally'; but the case wdiich occurred to Williamson {supra) shows 
that this state of things may sometimes occur, and that a child may 
breathe, anfl die strangled bj" the umbilical cord before its body is 
entire!}’ born. A careful examination of the neck will show whether a 
ligature has or has not been wilfully H2)iffied after birtli. 

Ill 7?. V. JRohins<ni (Lewes Sum. Ass., 1853), there was around the neck a mark 
of a ligature which had been tied very tightly, Tho child had fully breathed, 
and according to tho medical evidence it had died from strangulation owing to an 
accidental twisting of tho cord during delivery (It, v. Pratley, Oxford Sum. 
Ass., 1853). 

In examining a suspicious mark round the neck of a new-born 
infant, it should be noticed whether it does not, by its form of course, 
present some peculiar indentations or irregularities which may render 
it certain that some kind of ligature has been wilfully employed after 
birth. When it is found that a child has fully breathed, the presence 
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of a deeply eccliymosed or an oedeniatous innrk on the neck, with 
injuiy to the skin and muscles, is, aeteris 2 )arihus, presum[)tive of 
homicidal strangulation. Death from accidental constriction by the 
cord during delivery should, as a general rule, leave the lungs in their 
ftetal condition. 

Marks on the neck of a cliild may be accidentally j>roduced by the 
navel-string without necessarily destroying the chihrs life (cf. siqyra). 

J'liere is much less risk of strangulation from twisting of the cord 
than is commonlj’^ believed. Out of 190 cases, Churchill found 
the cord round tlie neck in fifty-two children, and tlie sliortest cord 
so disposed was eighteen indies long; Negrier found it round the neck 
in twenty cases out of 1G6 natural labours (“Ann. dMIyg.,’* 1841, 1, 
p. 137). 

Strangulation by means other than the Cord. — Tlie appear- 
ances met with in the body in death from strangulation have been 
elsewhere considered (Vol. 1, pp. 728 et scq-). The facts of a case will 
serve to show the appearances as thej" may present themselves in a 
new-born child : — 

A maid-servant in a family was secretly delivered of a child. When the body 
was found, it w’as observed to bo full-growm, and there was a piet’O of tape whicli 
w^ont twice round the neck, and had been tied tiglitly in a how. The tongue pro- 
truded betw^ocii the lips ; two deep furrows were found round the nock after the 
removal of the tape ; there was groat ODdema wn'th swelling of the skin between and 
above them, and the right hand was clenched. The lungs were of a light-red 
colour: they lilled the chest, were highly crepitant, and floated readily ou water, 
even when divided into sixteen pieces, and those had been submitted to strong 
pressure. They w’eighed, however, onl^’' 62(5 grains. The heert was healthy; the 
right side contained some coagula of blood, whilst the left side was empty ; the 
foramen ovale was open. The scalp was much congested, the congestions almost 
amounting to small olYusions of blood ; the pia mater was also congested. The 
inferences drawn from these facts were, that the child hadbt3en born alive, and that 
it had died from strangulation. The lungs were as light as they usually are in the 
fuHal state, shown'ng that, although they had received air, the x>ulmonary circulation 
had not been jiorfoctly established. 

A (liscolomtioM ma}^ be in detached si^ots or patches — situated in 
the fore part of the neck, and evidently not arising from the emi)loy- 
nient of any ligature. These marks may dejiend on tlie forcible appli- 
cation of the fingers to the neck of the child, and tlie indentations 
have been knowm to coiTes^ioiid — a fact which lias at once led to a 
suspicion of the cause of iiressure and the mode of death. Impressions 
of nails or fingers on the neck do not necessarily imxily tliat.they have 
been caused by an atteinjit at strangulation. Accident during self- 
delivery may lead to their production (see case, Horn’s Vierteljahrsschr.i 
1868, 2, p. 308). At the saiiie time it should be borne in mind that a 
suioerficial mottling of the skin occurs after death in new-born infants, 
in joarts where moderate jiressure only may have been accidentally 
made. This would not be attended with ecchymosis, and its true nature 
would be at once determined comparing the discoloured spots with 
the surrounding skin. It may be alleged that such marks might have 
been accidentally produced: — 1. By the forcible joressure joroduced by 
the child’s head during labour, an explanation which is highly improb- 
able, if respiration has been jierformed — although a child has been 
known to breathe in breech-presentations, while the liead was still in 
the vagina. 2. They will be more commonly referred to a violent 
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attempt made by a woman at yolf-deliveiy, during a i^aroxysm of pain. 
This explanation is admissible, so long as it is conlined to injuries 
which, by any reasonable construction, might be received during 
labour; but supposing the marks to have been aertainhj produced after 
the complete birth of the body, it will not of course apply. The case 
ofio V. Anclilje (Nottingham Lent Ass., 1842) is in this respect worthy 
of attention. 

Tho ovidoace ]irovctl that tho ]>risoncr was dolivt^red of a child under imujh 
sull'eriii^, on a stone floor, and in the presence of .'mother woman — a witness. Tho 
child was born alive, and was heard to cry several times. The witness left it in 
charg(? of its mother, and on returning shortly afterwards, she found it dead with 
black marks upon its thro.at. The midwife, who separated the child from tho 
mother, (lei>osod that it ^avo a sort of half-cry : she thought it was dead when 
she first saw it, and tho inaiks on tho neck wore not more than a woman 
might have caused in attempting to deliver herself. Tho medical evidence proved 
that there were many ccchyniosed marks about the throat of the child, ns well as on 
the right side of the neck, and blood w'as efl’used beneath them. The marks might 
have been produced by the fiugers; death had been caused by pressure on the 
windpipe. The judge loft it to the jury to say wdiothor the marks of violence might 
not Inive boon unconsciously inflicted by the prisoner herself during labour. The 
jury returned a verdict of not guilty.” 

Isolated or detached marks of eechymosis, as from local pressure 
of the fingers and thiiinb, cannot be set down to the twisting of the 
navel-string. Other accidental causes may, however, here come into 
operation. In 11. v. SampHon (Bodmin Lent Ass., 1853), it was 
X)roved tliat there was a mark on the neck of the child, and it was 
charged against the prisoner that this had been caused by lucssuro of 
file lingers, i.e, by pinching the windpijie. The mark was described as 
being of a red colour, and an inch and a quarter in length ; it was 
suggested in defence, that it might have been jiroduced by the tying 
of a cap. The medical witness stated that it was below the s^iot where 
a cai3 would he generally tied, hut the mark might by x^ossibility have 
been occasioned by the knot of a tie. The jn’isoner Avas acquitted. 
The tying of a cajj may have been the means by which deatli hy 
strangulation was ellected. 

On the other hand, in homicidal strangulation, much more violence 
being used than is necessary for destroying life, wo may commonly 
ex^iect to find great eechymosis and extensive injury to the suiTounding 
soft iiarts. On some occasions all difficulty is removed by the discoveiy 
of a rope, tape, or ligature, tied tightly round the neck ; or, if this bo 
not found, the j^roofs of some ligature having been used will bo 
discovered*" in tlie indentations or irregularly ecchyniosed sjiots left 
on the skin — the depressed portions of skin being generally white, 
and the raised edges livid or oedematous. 

Was the Constriction before or after Death — before or 
after Respiration? — A witness is sometimes asked on these occa- 
sions, wliether tlie ligature or the fingers had been ajiidied to the neck 
of a child before or after its death, or before or after it had breathed. 
So far as external marks of strangulation are concerned, there is no 
difference in the a^jpeara^ices, whether the constriction takes ifface 
during life, or immediately after death, while the body is warm. 
Casi-ier’s experiments render it iirobable that when a constricting 
force is aj^plied to the neck of a dead child, at any time within an 
hour after deatli, the marks cannot with certainty be distinguished by 
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any appearance from tliose made on a living body (rule Vol. I., 
p. 728). With regard to the second point, it may be stated, that 
whether the child has breathed or not, provided it is living and the 
blood circulating, marks of violence on the neck will present precisely 
the same cliaracters. The following instance is related by Casper : — 

The body of a new -born child was found concealed in a cellar, and the mother 
was charged with having murdered it. Sho confessed that she had heard the child 
cry at the birth, luit that it soon died. In about an hour afterwards, she tied tightly 
round its nock a band made of a few straws, Avhich sho hastily twisted together, in 
order, as sho alleged, “tr> prevent it from awaking.” On tho fifth day the body 
was examined : the child was mature, well-formed, and had evidently breathed. 
Tho examiners referred death to strangulation, and the woman was convicted. An 
ap 2 )oal was made against this sentence, and Casper’s opijiion was called for on the 
proin-icty of the medical iiiferoiico of strangulation during life, from the mark 
found on tho nock. Tho witnesses had stated “ that each straw in tho baud bad jn'o- 
duced a well-defined d(ipvossion, which w^as whiter than the suiTOunding skin, while 
tho little folds or elevations between tho straws were red ; and on cutting into these 
reddened portions a slight effusion of blood was found beneath.” Casper gave his 
opinion, that this effusion (ecchjTnosis) might have resulted from the application of 
tho straw-band soon after death while tho body was w^ai-m ; and the circumstantial 
evidence allowed that the ligature might have been ai) 2 )licd at any time within an 
hoiir after death. Uenco ho declared that there was a want of proof that this chil<l 
had died from strangulation. In consequence of this opinion the pimishmout was 
niitigatcd. 

It is impossible to deny the correctness of tlie inference drawn by 
Cas[)er, since the mark was undoubtedly such that it might have been 
])roduced either before or recently after death, while the body was warm. 
AVbich of these two suppositions was the more probable, and whether it 
was more likely that a ligature should bo i)ut round a cliihrs neck an 
hour after death to prevent it from awaking, or before death for tlie 
allege(i purpose of destroying it, it was of course for a juiy and not for 
a medical witness to decide. 

When sucli a plea as this is raised, it is a fair matter for a jury to 
consider the motives of human conduct, and to judge of sucli a defcnee 
on the in’inciples of common sense. 

In the case of /f. v. Wren (Winchester Lent Ass., 1840), the modicfil evidence 
went to show that tlie child had breathed, and was born alive. There was a piece 
of tape tied round its neck veiy tightly, and fastened behind, and there was a dis- 
coloration of the skin beneath ; tho tongue was livid and swollen, and blood was 
effused beneath the s(‘alj). Tho medical witness admitted that the mark on the neck 
might have been produced after death ; and as ho could not therefore positively say 
that the child had been destroyed by strangulation, the prisoner was acquitteu (see 
also Jt. V. Hyland^ C. C. C., August, 1841). In R, v. Green (0. C. 0., February, 
I860), the body of the child was found with a ribaSid round its neck, so tightly 
applied that tho parts on each side were swollen. Death was referred to strangu- 
lation, hut it was suggested in tho defence that the riband-ligature might have been 
jilaced there as an ornament or as part of tho dress ; and as tho post-mortem 
examination of tho body was not made until forty-eight hours aftor death, it was 
assumed that tho tightening of the ligature was only apparent, and the result of 
a swelling of tho parts after death. The jury acquitted tho jirisoner. In a similar 
case (R, v. Morynn^ C. C. C., April, 1865), a string such as is used for securing 
parcels was tied very tightly round tho child’s nock. Tho lips were swollen, the 
face was puily, tho tongue protruded, and thoro was a deep indentation round the 
neck in the course of the ligature. The lungs woro found to be fully distended 
with air, so as to loavo no doubt that the child had been born living, and had been 
destroyed by strangulation. 

It will be seen how certain objections to the hydrostatic test are 
made to affect medical evidence. An answer to a general question is 

MhT.— VOL. IT# • 19 
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rendered applicable to a ‘particular case, A witness admits on a trial 
that the lungs may float from putrefaction or artificial inflation — from 
other causes than respiration. If this answer be not qualified, an 
impression is conveyed to the court, that some of these causes may 
have given rise to the floating of the lungs in this particular instance ; 
when, in fact, there may not have been the least trace of putrefaction, 
nor the least ground for suspecting that artificial inflation liad been 
practised. 

The editor leaves the above cases undisturbed, for though they are 
old the}" illustrate very aptly the difiiculties of the position. In 1899 
he himself had to give evidence in a somewhat similar case : the baby 
had been kept in a bandbox under the (unmarried) mother's bed for 
six months ; the body was mostly adipocere, but there was a piece of 
tape tiglitl}" tied round the neck. Positive evidence of strangulation 
was wanting therefore, and much less was there evidence of whether 
the tape was placed there before or after birth. 

Was the Constriction produced while Circulation was 
still active? — The answer to this question should give a complete 
solution to the question, Was the child alive when strangled ? and as a 
matter of fact it does so, but not to the question, Was it ham when 
strangled ? 

Dr. Taylor nt this point in previous editions, went on to consider 
whether proofs of strangulation while the child's circulation was still 
active oftered proofs of an independent circulation in the child. Inas- 
much as from the first day of conception the child’s circulation is 
always independent of tlie mother's, sucli a discussion is quite out 
of place, and only serves to confuse the issue, which is simply this : 
If the child is strangled during or immediately after hirfh^ medical 
evidence alone is quite insufficient to determine ichether it was strangled 
before or after complete birth. 

He then (jonsidered if it were possible to determine whether the 
cord had been cut before or after strangulation, an equally 
absurd task ; but the question was raised in the case of li, v. Morgan 
(C. C. C., April, 1865, see p. 423), and. decided by Shee, J. In li, 
v. Raven f however (Warwick Lent Ass., 1865), a diifereiit view appears 
to have been taken by Martin, B. It was proved that the child was 
horn alive, was placed on tlie bed, and cried for five or ten minutes. 
Fracture of the skull was the cause of death, and, according to the 
statement of the mothei\ the injury was inflicted after the child was 
born, but before the umbilical cord was severed. The judge directed 
the jur}' that, if they believed the injuries were inflicted at that time, 
and that the child died, after the cord was severed, from the injuries 
previously received, that would be murder or manslaughter according 
to the circumstances. The jury acquitted the prisoner. It remains 
doubtful, from tliis ruling, whether, liad the child died before the cord 
was severed, although it had an existence independent of its mother, 
the killing would have been a crime. 

.V 

Tho following case is reported ^Lanctt, 1867, 2, p. 576). The child was mature ; 
the umbilical and had not been tied; it was tom and jagged at the end. There 
wag a bloody discharge from tho mouth and nostrils. The mouth was open ; the 
tongue protruded between the lips. There was general lividity of the head and 
face. On the lower part of tho neck there was a well-defined circular mark or 
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identation about two linos in breadth. Tho mark coiTcsponded to a stay-lace, 
with which tho bundle containing the dead body of the child was tied. Tho skin 
in the indented part w^as thin, seirii- transparent, and i>archment-liko. There were 
linear impressions of tho threads of the tape to bo seen on it. There was no 
extravasation of blood. The lungs filled the chest; they wore of a bright-red 
colour ; they weighed twelve dracluns. They floated on water entire, as well as 
when divided into small pieces; and they floated when the divided portions were 
compressed. They crepitated on cutting, and when tho portions were squeezed, 
frothy blood escaped. The cavities of the heart contained dark blood, and tlie 
whole nervous system was gorged. 

Ill the o])inion of the medical witness those facts established : — 
1, that the cliild was horn alive ; 2, that it died from strangulation ; 
8, that the mark on the neck was not produced by tlie navel-string, but 
by some ligature intentionall}' ai>])lied. In tliis case full and perfect 
respiration and an independent circulation in the cliild were proved. 
All this was admitted, but the question at the trial was whether the 
ligature was the neck before or after the entire birth of the 

child. This did not admit of a positive answer, and the prisoner 
was acquitted. 

It may be an important question whether, in these instances, 
tlie absence of any mark or discoloration of the skin by a 
ligature, should be taken as evidence of the means of constriction 
not having been applied during life. What we are entitled to 
say from observed facts is, that ecchymosis from the ligature is not 
a necessary consequence of constriction, either in a living or a dead 
child : although we might expect that there would be tew cases of 
child-murder in which, when strangulation was resorted to, there 
would not he some ecchymosed mark or discoloration, chiefly on tho 
presumption that great and unnecessary force? is suddenly applied. 
Jiesides, it is not improbable that a slighter force would cause ecchy- 
mosis oil the skin of a new-born infant than would be required to 
produce such an effect on that of an adult. When there is no mark 
IVom a ligature, an attempt may be made to sliow that death could not 
have been caused by strangulation, as in the following case : — 

(/?. V. lliKJth Carlisle Sum. Abs., 1841.) Tho deceased child was disco vero<i 
with a tape tied tightly round its neck. It was full-grown and healthy, and had 
been presumably bom alive, as respiration had been fully eshdilished. The lungs 
filled the chest, floated on water, and crepitated when pressed. From tho livid 
appearance of the face and nock, the congested state of the bniiii, an effusion of 
blood on the surface, diid the ligiitiiro round tho neck, tho witnesses were of 
opinion that tho child had died from strangulation. On cross-examination, they 
sfiid that a child may breathe when partially born. •Tlie floating of the lungs in 
water is of itself an uncertain test, if tho body is at all docomposod. With other 
tests it affords a proof of a child having been born alive. One witness said tho 
ligature had produced no mark of discoloration on the neck, wliilo others said it 
was perceptible. The mark could not have been voiy apparent, or there would 
have been no discrepancy on this point. It was urged in tho defence that tlie 
child could not have died from strangulation, because a tape tied so tightly round 
its neck as to canso death in this manner, would necessarily leave a discoloration 
of which no person could have any doubt. The prisoners were convicted. 

Was the Strangulation caused by efforts at Self-Delivery ? 

— Skrzeezka reported tivo cases of some interest in whicli effusions 
of blood Avere found beneath the muscles of the neck of new-born 
children. Such an appearance might induce a medical Avitness to 
affirm that great violence had been applied to the neck Avith ‘ criminal 
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intention. The fact is, however, they mny be often owing to the 
eflbrts made by the woman in self-delivery. 

The suggestion in the defence in Ji. v. Morgan ^ supra^ was, that 
the woman liad employed the ligature for the purpose of assisting her 
delivery. Shee, J., in oliarging the jury, said they “ must be satisfied 
that the child had died I’rom sti-angulation, tJiat tlie prisoner strangled 
it intending to destroy it, and that the cliild lived alter it was entirely 
detached iiom the person of its mother except by the umbilical cord. 
There was no doubt the child had died from strangulation, and that the 
ligature was put round its neck by the prisoner. If, however, she tied 
it to assist the birth, and in so doing unintentionally destroyed the life 
of the child, she was not guilty on the capital charge; but if she tied it 
with the intention of destroying it, or if she tied it after the child was 
fully detached (except by the umbilical cord) witli that intention, then 
she was guilty of murder.” 

Laiikester spoakc* of ii caso, within his own knowledgo, where a child was found 
strangled with a stocking tied tiglitly round its tliroat. The woman who was 
charged with the murder was accpiitted on the ground that she iriight have tied the 
stocking round the neck of the child in order to assist her in delivering herself, lii 
another case {IL v. JJafeer, C. C. C\, August, ISGG), the medical man who examined 
the dead body of the child gave the following account of the ax)pearancos : — The 
tongue was swollen, the eyes protnxdod, and a tape was passed three times round 
the neck. It had been passed once round and huoUed, and then passed round 

twice and again double knotted on the left side of the neck. l.)ii reinoving tlxj 
ligature there was a deep iiidontation in the iuK*k, and much discoloration. Tim 
results of further examination convinced liiin the child liad been born alive, and 
that it had died from strangulation. In cross-examination ho said lie could not say 
whether the child was completely separated from the mother when the strangulation 
took place. 

Counsel for the defence then asked wluit evidence there was on 
which the jury could come to the conclusion, either in point of fact or 
of law, that a murder liad been committed at all. There was no doubt, 
he said, tlie child had died of strangulation lu'oduced by tlie ligature 
found round the neck ; hut he argued that the strangulation had been 
caused in the efforts of the mother to deliver herself xvhen she was in 
all the agonies and throes of parturition, the ligature having been 
resorted to by her to aid the delivery. The woman was acquitted. 

Juries are read^- to act upon any suggestions to account for marks of 
violence on the neck of a new-born child. 

Ill a, V. Ashton (Lewes Lent Ass., 185S), it was proved by the medical evidence 
that the child was found dead in the soil of a privy, with a piece of riband tied 
tightly round tbo iicck, the itiurk of a bruise on the head, two deep cuts in the 
throat, and about seventeen punctured wounds on the body, of which ono had 
penetrated the heart. The medical witness stated ho had no doubt the child was 
born alive, and that these injuries were the cause of death. The defence suggested 
that there was no proof of existence after entire birth of the body, and tho injuricjs 
found on the child wore ** very probably tho result of accident in the course of aelf- 
dehyery by an unhappy young creature like tho prisoner.” Tho jury accepted 
this inconsistent view of the medical facts, and acquitted her. In P, v. Parldnsfm 
(Liverpool Ijcnt. Ass., 1859), some su.spicious marks on the neck of a child wore 
referred to the accidental tightening of the string of a cap. The cases of llty, v. 
Money (Norfolk Sum. Ass., *1858), and Itey, v. Grady (Liveipool Lent Ass., 1858), 
furnish adilitional illustrations of tho impunity witli which now-boru children may 
bo destroyed by strangulation. 

In such cases the only possible chance of proving that the liga- 
ture was’ placed round the neck from criminal motives, lies in an 



INFANTICIDE— CRIMINAL MEANS— STRANGULATION. 293 


examination of the material, the position, and the nature and number of 
the knots, any one of which may possibly give a very definite and positive 
piece of evidence, but it must be confessed that the chances that any 
of them will do so are very slender. To take an extreme supposititious 
case : suppose the material to be such that it could be proved that it 
only existed in a distant room and that the knots had been tied with 
great care under the chin (points very strongly suggestive of murder), 
would any medical witness care to swear that it was impossible for the 
mother while in labour to have walked to the distant room and then 
tied the ligature round the presenting head and neck. For other 
remarks vide Vol. I., pp. 730 et seq,, where homicidal strangulation is 
dealt with. 

Accidental Marks resembling those of Strangulation.— 

On the fore part of the neck of a child a mark or depression is some- 
times accidentally produced by forcibl}^ bending the head forwards on 
the chest, especially when this has been done repeatedly and recently 
after death, while the body is warm. It may occur, also, as an accident 
during labour. Such a mark must not be mistaken for the effect of 
homicidal violence. 

Among marks simulating violence, which are sometimes found on 
the necks of new-born children, Harvey has pointed out one of a 
singular kind : — 

Ho was I'n’esont at a delivery in which a child was expelled rather suddenly; 
and after making two or three convulsive gasps, it died. Whilst endeavouring to 
restore aniTiiation, ho observed a bright-red mark oxtonding oomplotoly across the 
upper and fore ijart of the nock, from one angle of the lower jaw to the other, as 
tlunigli it hjid ])Oon produced by strangulation with a cord, except that the mark 
was not continued round to tlie back of the neck. It was of a vivid rod colour, and 
not like a bruise or ecchymosis: it had very much the appearance of a rooont 
excoriation. It was most clearly deliiiod in front, where it was about a quarter of 
an inch in breadth, and it hocame diffused at the sides. The face was not swollen, 
and there was no fulness of the veins Oaz., vol. 37, p. 379). 

A distinction in this instance might have been based upon the 
colour of the mark, the unabraded state of the cuticle, and the absence 
of congestion of the face and venous system. Nevertheless, the case 
is of importance, and the facts should be borne in mind. Another 
case, which was the subject of a coroner’s inquest, was published in the 
same journal (vol. 37, p. 530), in which red marks on each side of the 
nose of a new-born child were mistaken for the effects of violence 
applied to the nostrils during a supposed attempt at suffocation. Rose 
examined tlieni closely, and considered that flicy were nrevi (motlier’s 
marks), and had nothing to do with the death of the infant. 

Dr. I'aylor summed up the matter of strangulation in the following 
paragraphs : — 

1. That congestion of the face and head in a new-born child is not 
a proof of death from strangulation. 

2. That a child may be strangled during birth the accidental 
twisting of the navel-string round its neck. 

3. That the navel-string, like any other Wgature, may produce a 
livid or ecchymosed dejiression on the neck. 

4. The marks on the neck, ai’ising from accidental causes, may 
resemble those which arise from strangulation. 

5. That the local effect of consti’iction on the neck, either by the 
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navel-string or any other ligature, is tlie same if the child be living, 
whether it has or has not breathed. 

6. That the eftect is the same whether the child lias been partialli; 
or entirely born. 

7. Tiiat the effect of a ligature on the neck of a living child is the 
same whetlier the navel-string lias or has not been severed. 

8. Ti’liat a new-born child may die from strangulation, without this 
fact being necessarily indicated b.y ecchymosis on the neck. This 
depends on the nature of the ligature, and the amount of force used. 

3. Cold and Exposure. 

A new-born child may be easily destroyed by simply exposing it 
uncovered, or but slightly covex’ed, to a cold atmosphere. In a case 
of this kind there may be no marks of violence on the body, or these 
may be slight and evidently of accidental origin. In deatli irom cold 
the oni}" apiiearancc occasionally met with has been congestion of the 
brain, with or without serous effusion in the ventricles. (See “ Cold,’^ 
Vol. I., pp. 598 t‘f Hvq.). The evitlence in those cases must bo purely 
circumstantial. The medical witness may have to consider how far the 
situation in which the body was found, the kind of exjxosurc, and the 
temperature of the air, w^ould suffice to account for death from the 
alleged cause. There is no doubt that a new-born child is easily 
affected by a low temperature, and tJiat warm clothing is required for 
the preservation of its life. An inspection of the body should never 
be omitted on these occasions, because it might turn out that there 
was some cause of natural death wdiich would at once do away wdth 
the charge of minder. Admitting that the child died from cold, it 
becomes necessary to inquire wdiether the prisoner exposed it with a 
malicious intention that it should thus perish. Unless wilful malice 
be made out, the accused cannot be convicted of murder. In the 
absence of proof of any wilful intention to destroy the child, there may 
liave been, however, such a degree of culpable negligence or reckless 
indifference on the part of the woman as to justify a conviction for 
manslaughter. In general, women njcently delivered do not expose 
their children for the jiurjiose of destroying them, but for the jiurpose 
of abandoning them : hence it is rare to hear of convictions for child- 
murder wdiere cold w’as the cause of death, although some medical 
jurists lyive called this infanticide by oviisiiioH, 

A case of infanticide^ as a result of exposure to cold, with an 
account of the appearances in the body, is reported by Otto (Horn’s 
Vierieljahrsschr., 1866, 2, p. 148). 

4. Stauvatiox. 

A new^-born child kept long without food will die, and no evidence 
of the fact may be derivable from an examination of the body. There 
may be no marks of violence externally, nor any ]Dathological changes 
intenially, to account Tor death. This is a rare form of murder, 
excejit as it may ho accidentally comhined wdth exposure to cold. In 
order to convict the mother, it is necessary to show that the child \vas 
wilfully kej)t without food, w'ith the criminal design of destroying it. 
Mere neglect or imprudence w ill not make the case infanticide, although 
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it may be such as to justify a charge of manslaughter. The only 
appearance likely to be found on examination of the body, would be 
complete emptiness of the alimentary canal. Without corroborative 
circumstantial evidence, this would not suffice to establish the cause 
of death : a medical witness could only form a probable conjecture on 
the point. In a siisj^ected case of this kind, the contents of the 
stomach should be tested for farinaceous and other kinds of foods 
(vide ‘‘Live Birth,” 

6. Ix'i’KNTioxAL Immaturity. 

From the case of H. v. West (Nottingham Lent Ass., 1848), it 
would appear that if by tlie perpetration of abortion, or the criminal 
inducement of premature labour, a child be born living at so early a 
j)eriod of uterine life tliat it dies nierel}’^ from immaturity, the person 
causing the abortion, or leading to the premature birth, may be tried 
on a charge of murder. A midwife was alleged to have perpetrated 
abortion on a female who was between the fifth and sixth months of 
pregnancy. The child was boiTi living, but died five hours after its 
birth. There was no violence ofiered to it ; and its death ap 2 )eared 
to be due entirely to its immaturit 3 ^ The i^risoner was acquitted, 
apparently on the ground that abortion might have arisen from other 
< auses. In a case of tliis kind it must be clearly proved that the foetus 
or child lived after its birth. 

6. Violence by Wounds (External and Internal). 

So long as breathing is taken to be the main token of life at birth, 
so long will violence inflicted upon a child at birth remain practicall}’^ 
unpunished ; but once it is admitted that circulation is as good a test, 
or perhaps better, of life we are enabled to judge and decide decisively 
that violence was inflicted upon the child during life, though not ‘after 
birth.’ 

The characters which liave been already described in Vol. 1., pp. 436 
et seq., as peculiar to wounds, contusions, and fractures inflicted during 
life, may be met with in a child whether it has breathed or died without 
breathing. So, again, these characters are open to the excei>tions there 
pointed out ; for they will be equally present, supposing the wounds to 
have been ijiHicte^l immediately after the cessation of respiration or 
circulation in the child, or after the cessation of circulation only, if the 
act of breathing lias not been performed. ^ • 

111 general, when children are murdered, the amount of violence 
inflicted is considerably greater tlian that which is requii’ed to destroy 
them ; whereby satisfactory proofs of the crime are occasionally 
obtained. 

The questions that the medical jurist will have to answer in such 
cases are — 

1. Were the wounds inflicted before or after birth? 

2. AVere the wounds inflicted before or a^^ter death ? 

3. If before, did they cause death ? 

4. Were they accidental or homicidal ? 

1- Were they Inflicted Before or After Birth ? — In most 
oases it will be utterly imi)ossible for a medical witness to return any 
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answer to a question put in tliis form. All that medical evidence can 
pretend to show is, whether a child was living or not when the wounds 
were produced : for, whether the ivhole of its body was or was not in 
the world at this time, they will possess precisely the same characters. 
In a few cases only, a conjectural opinion may be formed from the 
nature, extent, and situation of these injuries. 

This question of before or after birth is really the whole crux of 
infanticide, and it may be stated once more that until the law is 
brought into line with the medical evidence of life before, at, or about 
birth, so long will verdicts of not guilty continue to be given. 

2. Were they Inflicted Before or After Death ? — Although 

marks of violence may establish that a child was either living or but 
recently dead at the time they were inflicted, they can never show 
that it was horn alive. Injuries met with on the bodies of children 
alleged to have been born dead ought, however, to be of such a nature 
as to be readily explicable on the supposition of their having arisen 
from accident. If, from their nature, extent, or situation, they are 
such as to evince a wdlfiil design to injure, it is a fair ground for a 
juiy, and not for a medical witness, to inquire Avhy these extensive 
wounds, or other marks of violence were inliicted on a child, if, as it is 
alleged, it w^as really born dead. It must be confessed that in such a 
case there would be a strong moral presumption of murder, although 
medical proof of life or of live birth might totally fail. 

As a summary of these remarks, it may be observed, that althougli 
physiologically a cliild may livci for a certain period after its birth 
'without breathing, and legally its destruction during this period w^ould 
amount to murder, yet there arc at in'csent no satisfactory medical data 
to enable a witness to express a positive o 2 )inion on this point. If 
other evidence were adduced of Ji child having lived and been destroyed 
under these circumstances, — as wdiore, for example, a \voman causes 
herself to be delivered in a bath of \Yater, or an accomplice covers the 
mouth of an infant in tlie act of birth, or immediately after it is horn, — 
a medical witness would be justified in asserting that tl)e absence of the 
signs of respiration in the lungs was no proof tliat the child liad been 
born dead. Indeed, it is apparent that tlie process could not be 
established, owing to the criminal means actually employed to ])reveiit 
it. In general, those cases in wdiich questions relative to life hefoie 
respiralio]! might arise are stopj^ed in the coroner’s court, — the usual 
practice bfing, wdien the signs of respiration are absent or imperfect, 
to 2 ^ 1 ’onounce that the chi»ld was born dead. If the lungs sank in 
w^ater, the presence of marks of violence on the body would be con- 
sidered as furnishing no evidence ; for the sinking of the lungs would 
be taken as iJositive evidence of still-birth, an incorrect inference {vide 
p. 214 et seq,, the hydrostatic test). 

Tlie following case was the subject of a criminal charge at Havre : 

A womfiiL was delivered of twins. As soon as tho first cliild was horn, but not 
before it had breathed, she killed it by fracturing its skull with a wooden shoe. In 
a few minutes afterwards the 4-iecond child was born; but scarcely had its head 

S resented wfion she seized it and fractured its skull in a similar manner. Tliis 
oublo crime was soon discovered. On an cxjimiuation of tho bodies of both 
children, tlie same decree of violence was found, presenting in each case precisely 
siniilar characters. There can he no doubt, from the appearance of tho injuries, 
that they must have been inflicted on both children at a time when tho 
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circulation was going on. In one child, however, it was 2 >roved that roajiiration had 
taken place ; in the other that it had not. In the latter ca3(3 many practitioners 
w’ouldat once have affirmed that the child had not lived, because there was no proof 
that it had respired ; and they would have proceeded to draw the inferenco that this 
could not have boon a wise of infanticide. Bellot, however, stated that, although 
the child had not breathed, h(3 had no doubt it had boon horn alive, and that it 
would have lived to breathe but for the violence inflicted. 

Ajiart from this ever-recurring quibble about breathing, it is as 
easy (or difficult) in a child as in an adult to say whether an injury 
was inflicted before or after death, and the question is decided on 
precisely similar lines {vicU Vol. 1., pp. 436 et seq.). 

3. If before Death were they the Cause of Death? — 

This point must be considered on precisely the same lines as in the 
<^ase of wounds found on an adult (Vol. 1., ^ip. 380 ct seq.), but it must 
be remembered in drawing final conclusions tliat a frail infant may 
succumb to injuries wliich are comparatively slight. New-born children 
bear a loss of blood veiy badly. 

A caso of infanticide was tried (R. v. Wood, Buckingham Sum. Ass., 1840), 
in which the main question was, whether five sovoro wounds found on the head of 
a child wore inflicted before or after death, and accidentally or criminally. The 
mother confessed that the child was born alive and had cried, but that it had died 
in five minutos after its birth. Its body was buried, and it was assumed that th (3 
wounds might have been accideiihiUy inflicted after death with a S 2 )ade which had 
b(Jon used for the burial. 

The medical witness attributed deatli to the wounds, which, in his 
opinion, could not have been accidentally produced ; but he admitted, 
in cross-exaiiiination, that the wounds would have presented tlie same 
appearances Inul they been inllicted immediately after death. Answers 
to questions of this kind can of course be given only in those cases in 
which the body lias been examined soon after the infliction of the 
wounds. It would be extremely hazardous to pronounce an ojiiiiion 
when the child has been long dead. 

4. Were they the result of Labour, were they Accidental, 

or Homicidal? — It is quite obvious that the answer to this question 
must depend upon (1) the nature, (2) the situation of the injuries. To 
exhaust the possibilities in either direction would require a (‘onqilete 
monograph with very numerous illustrative cases, for in each case it is 
most requisite that in both respects the tale of the defendant be com- 
pared point for iioint with tlie details of the wounds, and each of these 
may vary indefinitely in details. The subject must, however,, he looked 
at from its most salient jioints of view, andfi few generalisatioiis made. 

(1) Evidence from the Nature of the Wound.— It is abun- 
dantly clear that nothing in the shape of a punctured wound, of a clean 
incised wound, of a burn, etc., could occur as the result of a natural 
labour, and if such are found they were certainly inflicted by some one 
somehow at some time during or after birth. It is possible to imagine 
that occasionally uterine force in a misplaced child could produce dis- 
location of a joint or even fracture of a limb, and it is well known 
and admitted {iddc Williams’ ‘‘ Obstetrics ”)<that a caput succedaneiim 
and ceidialluematoma are commonly produced by protracted labour, 
and that fractures of the skull (vide below) are now and again thus 
produced. It must be noted that we are here speaking of actual 
wounds, not of causes of death in protracted delivery (vide p. 260). 
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Incised Wounds fouiKl on the bod}' of a new-born child may be 
referred to the use of a knife or scissors by the prisoner in attempting 
to sever the navel-string; and they may therefore be due to accident. 
Tliis point should not be forgotten, for a wound even of a severe kind 
might be thus accidentally inflicted. In such cases we should always 
expect to find the navel-string cuty and not lacerated. The end of it 
should, for the purpose of examination into this point, be sti'etched out 
on a piece of wliite card. 

In the case of 7?. v. flaxen (C. 0. G., Sop tombor, 1839), it was proved that there 
was a wound on the right side of the nock of the child, not involving any important 
blood -vessels, although it had caused death. The medical witness allowed that 
it might ha\'o been accidentally inllicted in the manner suggested, and tho prisoner 
was acquitted. 

As this question may be unexpectedly put at a trial, a Avitness 
should prepare himself for it by a careful examination of the ayouikI 
and of the navel-string. This will in general suffice to show whether 
an incised wound has been jiroduced accidentally in the manner 
alleged, or by criminal design. 

It is, of course, immaterial to inquire, and quite impossible to 
determine, wljcther such wounds have been inflicted while the child 
was being horn, hut if such is alleged they must he situated about tho 
presenting i)art, liead or buttocks commonly (ride below). 

In the following case tliere could be no doubt from the nature of 
the Avound tliat it had been inflicted Avith homicidal intent. 

(7u V, llariciittj, Lancaster Lent Ass., ISBJ.) A female who had attempted to 
coiiconl her prognancy was with the murder of her infant chil<l. it 

AA’as ascertained that she had b(.‘»m delivered of a child, and tho medical ovidouco 
was to the oil'ect that its tliroat had l)een cut with some thin-bladcd sh.arp instrument — 
u [Kirtinn o/ih*' ijuUvi (UhI trimlpipe liavihij hetu cut tnmy. Tho prisoner stated tliat 
the child was born dc'ud, and confessed that sho had, as she behoved, cut its throat 
with a ])enknife, which slie had afterwanls wiped and put aAvay. Tho weapon was 
found in lier pocket. Tho medical witness deposed tliat tlio child had certainly 
hrtvihfil, and he was inclined to think that it had been horn alive, lie admitted 
that a child might breathe when partially born, and die before it was wholly born ; 
also that the appearance of tho wound, whether inflicttxl before or immediately 
after death, would bo similar; and it was impossible, from tho oxamination, to say 
whether tho child had been partially or wholly bom at tho time of its infliction. 
Tho pri.soiier contended that no evidence had been adduced which could satisfy tho 
jury that the cliild had been fully horn alirr — a circuinstanco Avilhout Avhich 
tho charge must fall to tho ground. The jury acquitted tho prisoner (J7c(/. 

A'ol. 37, p. 3NLb. 

In exjnuiijiiig this cnse,%t may be observed that such a wound Avith 
a penknife was liardly likely to be inflicted on tho child by any accident, 
or for the purpose of aiding deliA'ery. As tlie child had breathed, it is 
absurd to supiiose that the Avoman Avaited until it had died from some 
otlier cause, of Avliich there Avas no appearance ; and that after deatli, 
Avitliout any conceivable motive, she had cut out a portion of its 
throat. So far as the report goes, the acquittal appears to liave 
depended on llie assumption that tlie child was destroyed before it 
Avas Avholly horn ; and akboiigli it had breathed, there Avas a want 
of evidence to sliow that this breatliing liad continued after its body 
was entirely in the Avorld. 

Small punctured wounds of vital organs, brain, cord, heart, etc., 
should be most especially looked for by a most thorough autopsy. 
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The spinal marrow is said to have been wounded by needles or 
stilettoes introduced between tlie vertebi’fe, the skin having been drawn 
down before the wound was inflicted, in order to give to it a valvular 
character, and to render it seemingly superficial. The brain is also 
said toliave been wounded, by similar weapons, through the nose or the 
thinner i)arts of tlie skull (the fontanelles). 

A practitioner must remember that if, wliile in an advanced state 
of pregnancy, a female should accidentally fall, the child ma}" 
sustain an injury by a blow through the abdominal walls, and the fact 
is of sufficient importance to merit attention, as the following case 
will show : — 

A pregnant woman, within live clays of the ordinaiy term of gestation, foil, 
while riiniiing, so that her abdomen struck sharply against an angular stone. 
There was an immediate loss of blood, and the movements of the child ceased. 
Parturition came on four days after the accident. Stanelli found the head of the 
child much eidarged, and in a putrid state. Tlio woman died in an hour. On 
examining the cliihl, the skull was found almost crushed, the parietal leaving 
become separated from the temjxjral bones as if by external violence. The marks 
of injury wore entirely confined to the head {Gaz, des lIOp,, November 7th, 1810, 
!>. 52;{). 

In injuries of this kind resulting from fulls it is probable that the 
(diild will be born dead; there may also be marks of violence on the 
abdomen of the woman. Some observers have described cases in 
which the limbs of the foetus in utero have become deeply indented 
or spontaneously amputated, by the twisting of tlie umbilical cord 
around them {cide ante, p. 267. A friend of the editor's was tlins 
born with one arm amputated at the elbow. It is not possible, how- 
ever, that these or other accidental injuries before birth could ever be 
taken for violence inflicted on the body of a cliild after its birth. A 
remarkable case of this kind was communicated to the Med* Times and 
Gaz,, 1853, 2, p. 601, in which a child was born without limbs. It is 
difficult to account for the occiuTence of such singular cases as these, 
but practicall}", they occasion no medico-legal difficulty since the 
absence of the limbs could not be referred to an act of mutilation. 
Uarker Las directed attention to the subject of intra-uterine fractures, 
in their pathological and medico-legal relations. He advises that the 
bones of the body should bo examined in referenc to their strength, 
osseous development, and other ifliysical characters. It will probably 
be found, as in fractures iii adults from slight causes, that the bones 
are unnaturally brittle ; in such a case, due allowance should be made 
for the occurrence of an intra-uterine fracCure, as the result of a fall 
during i)regiuincy (“ On Intra-uterine Fractures," p. 21, 1857). 

Children are sometimes accidentally destroyed in the act of birth 
by the neck being forcibly twisted, whereby a displacement of 
the cervical vertebrae, with injury to the spinal marrow, may occur 
and destroy life. Such injuries are immediately discovered by an 
examination of the body. It should be remembered that the neck 
of a cliild is very short, and that it iiossessos considerable mobility. 

Non-professional persons may, when a# woman has been secretly 
delivered, ascribe the tumours known as Caput SUCCedaneum and 
CephalhSBmatoma to violence, whereas they really are produced by 
natural causes. The swelling is generally situated on one of the 
parietal bones, its situation depending on that part of the body which 
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presents during delivery. After the discharge of the waters, tlie scalj^ 
is firmly compressed by the mouth of the womb, and subsequently by 
tlie os externum. This pressure interferes with the circulation through 
the skin, and causes the compressed portion of the scalp to swell. In 
the simplest form of this tumour serum only is found in the swollen 
part : occasionally this is mixed with blood, and there are small 
ecchymoses beneath or in the scalp and pericranium, or even within 
the skull, but there is generallj^ no injury to the bones, nor is there 
any laceration of the skin externally. In other cases blood in some 
quantit}" is found cftused in the tumour either under the scalp, the 
membrane covering the skull (pericranium), or within the skull itself. 
The above terms Caput succedanenm and Cephallifeniatoma are applied to 
tumours which have this natural origin. The sanguineous variety 
is more likely to be confounded with the effects of violence than the 
serous tumour ; but it is identified by the scalp being always uninjured, 
although this may j)reseiit redness and lividity. 

Violence from blows or falls which would produce bloody eftusions 
beneath the scalp, or within the skull, would in general be indicated by 
injury to the skin or by fracture of the bones. At the same time, the 
following case shows that caution is required in forming an opinion. 

A child died twonty-three days after birth. The tumour (cophalhtematoma) 
was about the size of a walnut orig-inally, but it liad extended so as nearly to cover 
the light parietal bone. On dissection it w'as found to bo tilled with coagulated 
blood, beneath which wtiS a layer of dense fibrinous matter. The right parietal 
bone presented a fissure witli clean edges running from the coronal suture obliquely 
backwards and uiiwards. On the inner surface of the bone was an ctfusion of 
blood betw’oen the cranium and dura mater, nioro than half an iiicli in thickness, 
iiud occupying the whole of the hollow of the parietal bone. There was no roasson 
to doubt that the fracture and effusion were the resnlts of compression during 
delivery; they had not been occasioned by external violence (“Trans, of Med.- 
Ohir. Soc.,” vol. 28; see, for furtlier information on this subject, “Churchill oji 
the Diseases of Children,’- p. 0(j), 

Vide also cepluilliaimatoma in works on tlie surgical diseases of 
children. 

Of course if a fracture is present {ride below) sucli a Inemorrlmge 
is to be expected, but quite apart from this a meningeal Or even 
an intra-cerebral haemorrhage is a well recognised consequence 
of difficult labour, and a well recognised cause of many infantile palsies 
(vide Keating’s “ Cyclopedia of Children’s Diseases,” or otlier work 
on children). AVhen such is found then in a dead child it must not be 
hastily assumed that it necessarily indicates violence, all other factors 
must be taken into consideration, huigtli of labour, other marks 
suggestive of violence, etc. 

Fractures of the Skull. — These may arise from uterine action, 
accident by fall, or criminal violence, and may be equally met with in 
violence to the living or recently dead body. On this question, as well 
as on accidental fractures of the skull during delivery, see a ])aper by 
8krzeczka Ann. d’Myg.,” 1870, 1, p. 227 ; and also AVilliams’ and 
other works on obstetrics).* 

Altljough it has been a matter of frequent observation, that great 
violence may be done to the h<‘ad of a child during paiTurition without 
necessarily giving rise to fracture, yet it is placed beyond all doubt that 
such an injury may occur by the expulsive efforts of the womb forcing 
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the head of a child against tlie bones of the ]3elvis. Even the violent 
compression which the head sometimes experiences in passing the 
mouth of the uterus, may suffice for the production of fracture (see 
Edin. Med. and Siirg. Jour., voL 26, p. 75). 

These accidental fractures are generally slight : the}^ commonly 
amount merely to fissures in the bones, beginning at the sutures, and 
extending downwards for about an inch or less into the body of the 
bone. The frontal and parietal bones are the only bones liable to bo 
fissured or fractured during the act of parturition. In the greater 
number of cases reported, the parietal bones only have presented marks 
of fracture. 

A history of these accidental injuries to the skull of a new-boi*n 
chihl has been given by Schworer Beitriige z. [jehre von deni That- 
betsande des Kindermordes,” etc. Freiburg, 1886, p. 38). 

In one instance he deliv(3rccl a woman after a labour of twonty-soven hours. 
Whih) the heatl of the child was at the outlet, tho uterine con triict ions ceased for an 
hour; the child was then suddenly expelled, and Schworer received it in his hands. 



Fractures of the fuetal skull during birth. 

Exiertial view. Internal view. 


SO that its body did not come in contact with anything that could produce physical 
injury. Tho child did not breathe when born, but it showed evident signs of life. 
The pulsations of tho heart and umbilical cord were distinctly perceived; these 
gradually ceased, and no effort could restore tho child or bring about respiration. 

Tho most important fact connected with the body was the condition of the head. 
There wiis a considofablo swelling of tho skin at the top of the licad, chielly over 
the right parietal hone, and beneath this a quantity of dark-colouied blood was 
etfused. Two fissures or slight fractures wore percojved in this bone—oife (/->) passing 
from tho sagittal sufiiro towards tho centre of tho bone, about half an inch in 
length (see fig. 3, a, b ) ; and a second, about an inch long (r/), passing from the 
Jambdoidal suture at the hack part of the parietal bone, also tow’ards the centre. 
There was no doubt that these fissures or fractures in the bone, with tho offusioit 
of blood beneath, were produced by tho action of the uterus alone during delivery. 

The engravings are taken in a reduced form from those given by Schworer. 
Fig. 3 represents the exterior of the bony skull, and fig. 4 the interior ; c shows 
tho appearance of the principal fissure on the inside ; d represents the situation 
between the two fissures of an effusion of blood, amounting to about two drachms 
in a coagulated state — it was between the arachnoi l^meiubrauo and tho duia mater; 
e indicates the course of the longitudinal sinus ui great blood-vess(d of tho brain. 

From those appearances, and in an absence of all knowledge of tlio facts, 
Schworer considers that tho following conclusions would have been draw]u : — 
1st, that this child was honi capable of living, and probably lived after its birth ; 
and 2nd, that it had died a violent death from injuries inflicted on the head. A 
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woman delivered of nn illegitimate child in secret might, although innocent, have 
thus been compromised in a charge of murder {op, at, p. 41). As the lungs sank 
in water, entire and divided, it is highly probable that in ihis country the case 
would have been stopped by a coroner’s jniy, on medical evidence that the child 
W'as still-born. Supposing, however, that further })rocooding8 had been taken, tlu! 
amount of virdence to the head was comparatively too slight to justify a medical 
opinion tliat it absolutely indicated an act of murder. Tlio bonos wore merely 
lissurod, not dashed in nor displaced, and the brain was uninjured ; the fissures were, 
slight, and the amount of Mood effused was very small for an act of homicidal 
violence involving tlie skull. Schwdrer suggests that such cases should iiisj^irt? 
caution in giving medical opinions; but medical men are prepared to make full 
allowance for the accidental occurronce of such injuries ns these during labour. 

WliHiTie has published a case in whicli it is ])rol)able tliat a fracture 
of the liead of a child was produced by the expulsive action of the 
uterus. 

The body had l)een found secretly buried ; it was fully developed, but the child 
had evidently not breathed. The navel-string had boon cut and tied; but six 
inches of it still remained attached to the body. On the left side of the cranium, 
near the suininit, Ihero w'as a small effusion of blood ; and on removing this, a 
fissure half an inch in length was found in the edge of tho left paiictal honf?, close 
to tho lino of the siigittal suture, and near the posterior fontanello. On shaving off 
the hair there was no discoloration, nor any mark on tho skin indicative of a blow. 
There was no evidence to show that aiy violence had been used to tho child at its 
birth, and from the description of the fissure, it was a fair presumption that it had 
arisen from tho muscular contractions of the uterus during delivery (Cormack’s 
Month, JuHr,y November, p. 817). 

Tlie ])ossible occuiTcnce of an accidental injury of tliis kind has 
been strained in several (;*ase.s of child-murder, to explain the origin 

fractures which, however, could not be fairly assigned to such a 
cause. 

A case was tried at Glasgow in April, 1852 {/L v. Irwin), in wliioh there 
was no doul^t, from the stato of tho lungs, that the child had fully breathed, and 
there was violence to the head which satisfactorily accounted ftu* its dr'ath. Tho 
whole extent of the right side of the head was doe])ly ccclymoscd, and there was a, 
large quantity of coagulated blood lying beneath tho ecchymosis. In tho contro of 
the right ]>arietal bone there was a friicture extending across the vertex for fully 
four inches, and involving a part of tho parietal bone on tho oj>i)Osite side ; it was 
ill a continuous even line, not radiated and not depressed. Tho pericranium, bones, 
and soft parts in tho track of the fracture were deeply eccliymosed, while on tho 
sui'facG of tho brain, particularly on tho right side, there was a copious effusion of 
clotted blood. It was impossible to refer severe injuries of this kind to the action 
of the uterus in dedivory, or to violence applied after death. Tho prisoner alh^ged 
that the child was still-born (see Edin, Month, Jonr,, June, 1825). In tho case of 
JL V. Mnssfl^ (Bury Lent Ass., 1^58) tho head of a child w'as almost llattoncd from 
the violence sustained. It was clear that no fall or other ac(jident could exiilain 
this condition. 8ome fresh blood and a single hair wore found on a shelf in the 
cellar, for which tho prisoner accounted bv stating that she had there killed a 
rabbit. A microscopical (examination, howev(T, showed that it was human hair, 
and not the hair of a rabbit (see fig. 17, Vol. I., j). 178, No. 8). The medical 
evidence established from the state of tho lungs that tho child had breathed, and 
that it had had an independent existence. The prisoner was convicted. 

Tlie reader will find an elaborate medico-legal jiaper on fractures 
of the skull in new-bf^ni children, by Casper, in his Viertel- 
jahrsschr. (1863, 1, p. 1), and by Wiebecke, in the same journal 
(1871, 1, p. 86). 

The following case of spontaneous fracture of the left parietal bone 
occurred to Gotz during a natural but tedious labour, in which the 
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head of a child was five hours in the pelvic cavity, although the pelvis 
was well formed. 

There wore throe fissures in the hone — one runniu" into the sagittal suture, one 
to the inner inferior angle, and the other to the iniddlo of the anterior edge of tho 
bone. Tho child was stillborn. Much blood was effused beneath the scalp, but 
none under the skull (Med, vol. 39, p. 288). 

In respect to these accidental fractures and effusions of blood from 
uterine action, it may be remarked that they are in general recognised 

tlieir very sliglit extent. In cases of murder by violence to the head, 
the injuries are commonly much more severe ; the bones are driven in, 
the brain protrudes, and the scalp is extensively lacerated. Such 
severe injuries as these cannot arise accidentally from the action of the 
ut(irus during parturition. 

A case occurred in which, in addition to severe injuries to tho brain, coal-dust 
and minute pebbles were found driven into tho skin of the head hy the body being 
thi’own from a height (Edin, Med. Jour,^ December, 1855, p. 492), 

In these cases, however, it may be fairly urged, that the woman 
was unexpectedly seized with labour, that the child was expelled 
suddenly by the violent contractions of the uterus, and that the 
injuries might have arisen from its head coming in contact with some 
hard surface — as a floor or pavement. A woman may be thus 
suddenly avid unexpectedly delivered while in the erect posture, 
although this is not common among primiparous women, and several 
injuries may be thus accidentally produced on the head of a child. 

A case of sudden deliveiy in tlie erect posture in a i)rimi parous 
woman, without injury to the cliild, is reported by Kyaii {Lancet^ 
June 21st, 1845, p. 707). The umbilical cord was, in this instance, 
ruptured at the distance of about two inches from the navel. He also 
communicated to the author the particulars of a s(iCond case, which 
occurred in liis practice in 1852. A woman who had borne a child was 
suddenly delivered while standing. The child fell to tlic floor on its 
vertex, and the cord was ruptured. A small quantity of blood escaped 
from the part struck, and there was no open wound or fracture of the 
bones, and the child sustained no injuiy. In the case of another primi- 
parous woman, sudden delivery took place while she was in the act of 
sitting down. The cliild was forcibly expelled, and fell with its head on 
the floor of the room ; it was taken up dead, the cord being still attached 
to it, and the placenta, which came away shortl}’^ after the birth of the 
child (Med, Gaz,, vol. 37, p. 808). 

It apjiears, from cases collected by Klein, that fractures of the skull 
even under these circumstances are of rare occurrence. Out of 183 
cases reported by him, in which the women were rapidly delivered while 
sitting, standing, or inclined on the knees — the child falling on the 
gi’ound or floor — there was only one instance in which a child was 
killed ; and there was not a single instance in which the bones of the 
skull were fissured or fractured so far as could be ascertained hy external 
examination. Chaussier performed some e-':periments on the bodies of 
still-born children, allowing them to fall with their heads downwards 
on a paved floor, from a height of eighteen inches ; and he found that 
one or other of the parietal bones were fractured in twelve out of fifteen 
cases. Although these results are conflicting, yet Klein’s observations 
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appear more to tlie purpose ; because they were made under circum- 
stances in which the question would reiill}" arise in a case of infanticide. 
They are strikingly sup[)orted by the following cases : 

Lancety July *2(jtli, 1845 : — A married w'oinan was suddenly delivered while 
standing : the child fell to the floor, but sustained no injury ; tho navel-string 
w^as ruptured close to tho navel. A caso analogous to these, also iu a 
primipaifi, is ro])orted {Gaz. JM/,, 20 June, 1847). A woman, a)t. 27, was 
delivered of a child while in the act of walking to a hospital, at tho distance 
of a mile. She stated that she had lost a large quantity of blood. Tho child, 
which she brought in her a])roii, was mature and living: the navel-string had 
been ruptured close to the abdomen (see also a case, AM. Gaz., vol. 42, p. t371). 
Another instanco has been reported 1853, I, p. 245). A young married 

woman, jet. 23, pregnant of lier first child, was delivered suddenly, while in the 
erect ])osture. The child, which was healthy and full-grown, fell upon the floor, 
and the cord was broken off within throe inc^nes of tho navel : it wa.s separated Jis 
cleanly as if it hsul been divided by Jin jiccoucheur. Excepting the production of a 
swelling on the forehead from a bruise, the child had siivstainod no injuiy by this 
sudden expulsion. A similar case occurred to Chevers (“ Med. Jurispr. for India,” 
1856 p. 253). Coleirijin [fjnnHs 1864, 2, p. 377) met with a case in which a 
married woinjin, while stjindiiig by the window of her bedroom, wjis suddenly 
delivered in his presence ; she had had no wjirning jiaiiis, and up to jiii hoiu* of her 
delivery had been quite well. The child hjid fallen on tho floor, hut sustained no 
injury; the navel-string was ruptured at one indi from the abdomen; it was 
bleeding, hut this was soon stopped by a ligjiture. Tho mother and child did well. 
Twitchell mot with a case in which a young w^oman, ad. 17, w^as suddenly 
delivered wdiile engaged in honing. The child fell on tho floor, rupturing the cord 
three inches from the unibiliiais, but sustained no injury (fyr/arri, 1864, 2, ]). 476). 
M. 0., rot. 23, single, wa.s suddenly delivered of a full-grown male child at 5.30 a.m. 
She stJited that between 4 and 5 a.m. slie felt griping pains. She suspoctod that 
her labour wa.s coming on, Jind she w'ulkod to Ji frioTuVs house at 600 yjirds’ 
distance, to he confined. When she laid proceeded luilfwjiy, she w’as .suddenly 
delivered, w-hile in tho erect po.sition, and her cliild fell upon tho pavement. Thf3 
navel-string was ruptureil transver-soly four inches from the navel, and tho placontji 
WJis expelled. She walked to tho place whore .she intended to ho confined, carrying 
tho child, which she had wrapped in a jwttiooat. In about half an hour .sho w.a.s 
.seen by a surgeon ; ho found hor in bed, looking perfectly well, free from pain, and 
merely ctaripljiining of cold. This was her first child : it was well nourished jind 
hcalthy-looking. The only injury which it had sustained by the fall was on the 
left parietal bone, at the junction wdth the coronal suture; there w\as liere a soft 
tumour hotweoTi two and thi ce inches in its transverse diameter, which wji.s slightly 
ecch 3 un.osed. Both mother and child did well, and the tumour entirely di.sappoariMl 
at the end of three weeks. The cord had been tied after tho woman’s arrival at tho 
house {Liturd, 1864, I, p. 637). For another case in which twins w^ero suddenlj” 
horn without any previous w'Jirniiig, see Med. Times and Gaz,, 1861, 1, p. 235. 

These observations lead to the inference that fractures of the skull 
are not lijvely to occur, yet we cannot deny the jwssihiliti/ of their 
occurrence. • 

Swayne puhli.shed (Assoc. Jour., October 11th, 1853, p. 001) a case which shows 
that a fracturo of the skull of a. chihl ina^' ho produced when a woman is delivered 
in tho iu(*ct position. In this instance there was merol^'^ the appearance of ji bruise 
on the head, and tho cord was ruptured (not cut) three inch(?s from tho navel. The 
child did not suffer from the fall, and continued well until six daj’^s after its birth, 
when it wa.s seized with convulsions and died, A fissure of about an inch and a 
half in length w'a.s fi)Uiid in tho upper part of the loft parietal hone. A clot of blood 
was found in this situation between tho dura mater and bone, and there was con- 
gestion of the vessels of the in^^mhrane.s ; with this cxce])ti(;n there wa.s no morbid 
appearance in the hod 3 \ Toiiborn reported a case in which tho child died from 
injury to the head by fiilling from tho body of the mother in an unexpected 
delivery (Horn’s VifTteljahrssrhr., 1870, 1, p. 113). The cause of death was olfusion 
of blood ou tho brain ; and in this case there was no fracture or fissure of tho 
hones of the skull. In another case there was sudden delivery in the erect po.sturo, 
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tho child falling with its head on a deal floor. A largo fissure was found in the 
right parietal bone, and there was a great effusion of blood, which had caused tho 
death of the child. There was no reason to doubt the woman’s story (Horn’s 
VifTtf’Jjahrssrhr,^ I860, 1, p. 1(55; 1871, 2, p. 26). In this, as in some other cases 
of delivery in tho erect posture, the umbilical cord was torn through at about two 
and a half inches from the body. 

Porter Smith communicated to the author a case in which the facts were 
similar to those above related. In consequence of tho concealment of the body, 
however, tho mother was charged with the murder. Tlie nght parietal bone was 
fractured, and there was effusion of blood internallj’', but there was no mark of 
extemal violence. The cord had been ruptured at a distanco of two and a half 
inches from the navel. Tho stomach of the child contained the usual albuminous 
and mucous matters of the foetal state, without any a 2 )pearance of food. The lungs 
were inflated and highly crepitant ; the foramen ovale and tho ductus arteriosus 
were in their foetal condition. Tho child had probably been drowned in the 
discharges from want of assistance at the time of birth. The woman, who admitted 
that tho child fell from her suddenly, was acxpiitted. Olshausen has published four 
cases of sudden delivery, in each of which the child dropped from the woman, and 
in two of thom there were fissures in tho jiarietal bones. Tho children recovered 
from tho effects of tho .accidents (Med, Thnes and Qaz,y 1860, 2, p. 219; Amer, 
Jour, Med, >SV., January, 1861, p. 279). Other cases of rapid delivery in tho erect 
l)osturo are reported (Lancet y 1861, 1, j). 13). In these there was no injury to the 
child, although in one case tho delivery took place on tho deck of a vessel. 

Braxton Hicks 1ms called attention to the possibility of fractures 
or fissures ut* the bones of the head* being caused by lateral pressure 
of the skull from the hands of the mother in order to aid her 
delivery. It would appear, however, from his experiments on this 
subject that such injuries may as a rule he distinguished from those 
wliicli are the result of a deliberate attempt at murder (Guy’s Hosp. 
Kep., 1866 p. 478). 

A woman in self-delivery can only resort to or to tho 

attachment of cords, etc, {ride Strangulation or Cutting Instru- 
ments,” ante). Hicks performed various experiments on the heads 
of still-born infants. 

In one instance by sudden lateral pressure be jiroduced a fracture through the 
arch of the cranium, but tho bones generally yielded to tho force without bretiking. 
'When, however, one side of the hea^l was laid on a hard and resisting surface liko 
tho floor, and tho othor side was compressod firmly and suddenly, a fracture was 
produced in the parietal bone to the centre, although tho hones of the head wore 
fijmly ossified. In two other experiments on largo children with finnly ossified 
skulls, lateral jiiessuro with both hands, one on each side, caused no fracture or 
in juiy such as could ho mistaken for homicidal violence. There was a fissure of 
about half an inch iq tho left 2 )arietal bono, produced not so much by prossuro as 
by an indentation of the bone. The ap 2 )earances produced by pressure on tho head 
ot‘ a still-born child, after a severe labour, were as follows : — there waws a largo 
bloody scalp-tumour over the right parietal and occipital bones ; liquid blood ooz(m 
out on section; and tho veins on the inside of tho skull wore highly congested, 
C 82 ^ecially on the part beneath the scalp-tumour. 

The fissure produced on the parietal bone was, however, too slight 
to be consistent with the theory of liomicidal violence (see a paper 
by Casi)er, Vierteljahrsschr., 1863, 1, j). 20). It follows, from these 
experiments on tlie dead bodies of new-born children, that fractures of 
the skull are not easily produced under the conditions in which a 
woman would be 2 )laced iv! delivering herself. The bones, as in natural 
deliver}', yield to great 2 )ressure without breaking. Their composition 
and elasticity, as well as the yielding of tlie parts in the situation^ of 
tlie sutiu’es, tend to counteract the effects of manual violence tliiis 
applied to the head. 
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When the marks of violence found on the head, neck, or body of a 
child cannot be easily referred to an accidental fall, it is common to 
ascribe them to the efforts made by a woman in her attempts 
to deliver herself, tlie destruction of the child being an accidental 
result of these efforts. A medical opinion in such cases must depend 
upon tlie nature, situation, and extent of the injuries; and each must 
be therefore decided by the circumstances attending it. 

On these occasions, a witness will often find himself questioned 
respecting the strength or capabiUty for exertion evinced by the lower 
class of women shortly after childbirth. Alison remarks, that many 
medical practitioners, judging only from wliat they have observed 
among the middle or higher ranks, are liable to be led into an 
erroneous opinion, whicli may affect their evidence. 

Ho mrations a case, in wliicli a woman accused of child-iiumlor walked a 
distance of twenty-eight miles in a single day, with her child on her hack, two or 
three days after her delivery (case of Anderson, Aberdeen Spring Circ., 1829). 
Instances have even occurred in which women have walked six and eight miles, on 
the very day of their delivery, without sensible inconvenience (“Criminal Law,” 
p. 101), In one case (Smith, A\t Spring 1824) tlm woiriMii was engaged in 

reapiiig — slic retired to a little distance, ellected her delivery by liorself, and wont 
on w-itli her work for the remainder of the daj^ appearing only a little paler and 
thinner than usual. In the case of Atacdougal (Aberdeen S]>iing Circ., 1828), the 
prisoner, who was slooi»iug in bed with two servants, rose, was delivered, and 
returned to bed without either of them being conscious of what bad occiiiTcd. 
Cases like the last have often x>rcsented themsolvca in the English courts. 

A firm resolution, with a .strong desire to conceal her shame, may 
enable a woman to perform, immediately after her delivery, acts con- 
nected with the disposal of the body of her child, wliich, from ordinary 
experience, might appear to be much beyond her strength. 

In i?. V. May (Court of Exch., May, l8o7), for concealment of birth, it was 
proved that the prisoner, a domestic serv^aiit, had been sent to market with some 
poultry. On her redurn, she asked the bo}' who drove the cart to stop. He drd 
so : she got out and went to a recess in the hedge by the side of the road, and in 
five minutes she was observed following the cart, and she walked liome a distance 
of a mile and a half. Sho went about her usual work on that and the following 
day. She had been delivered of a child in tho recess, and it was subsequently 
found there. One witness heard it cry, but it soon died. 

Vide also pp. 72 and 74, for further references. 

A witness, however, should be prepared to allow that a woman 
at the time of her delivery, owing to pain and anxiety, may be deprived 
of all judgment, and destro}" her offspring without being conscious 
of what she is doing. It is a principle of law that mere appearances 
of violence on a child’s body are not ]Kr se sufficient, unless there is 
some evidence to show that the violence was knowingly and ijitentioji- 
ally inflicted, or the appearances are of such a kind as of themselves 
to indicate intentional murder (Alison). 

When the skull of a new-born infant is found to be fractured, tlie 
question i>ut to a medical witness ma}^ be — Is the degree of injury 
siudi as to be consistent with the view that it was accidentally caused 
during delivery, either by the woman herself, or by some person wdio 
was present? Braxton Hicks was called by a midwife to aid the 
delivery of a woman. On examination, he observed that — 

Tho skull was fractured througli the parietal bone on one side, «and there was 
a slight fracture of tho edge of the occipital bone, with a scalp-tumoiu*. The head 
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of tho child was at tho brim of the pelvis, and the fractures had been produced by 
the midwife in her attempts to pusix tho hcjad back into tho cavity. Tho woman 
was delivered by iiistrunients, and in such a case a woman would not bo able to 
deliver hersedf. In another instance a now-born child had a fracture throupjh tho 
arch of the skull, from one side to tho other, an<l a fi-acturo in the frontal hone on 
one side. The jaw was broketi, the angle of the mouth lacerated, and tho arm-bone 
(humerus) was also fractured. With this amount of injurj’^ it is remarkable that 
there was no appearniico of ecchymosis externally. Tho woman who had been 
delivered of the child was charged before a magistrate \vith wilful murder; and <he 
question was, Had she, in attempts to aid delivery, produced this violence on the 
body by seizing tho head and violently compressing it, or had the injiu'ies resulted 
from tho body falling on the floor of the room 'i Conilicting medical opinions were 
given, but Hicks, who was called as a skilled expert, admitted tluit tho injuries 
might have been possibly inilicted bj' the i>risoner on the child in her attempts at 
self-delivery. 

Evidence from the Locality. — If many incised wounds are 
found about the limbs or bod}*^ of a child, infliction by a second person, 
and that not by accident, is again an inevitable deduction. In some 
instances the body of a child is found cut to pieces, and the allegation 
in defence may he that the child was still-boiai, and the body liad been 
thus treated merely for tlie purpose of concealment. Toiilmouche lias 
re[)()rted a case of this kind. As tho woman had not destroyed the 
lungs, experiments on these organs gave satisfactoiy results of perfect 
resiiiration. The cavities of the lieart and great vessels were empty : 
the body was generally drained of blood, and the skin throughout very 
pale. This led to the inference that the mutilations must have been 
inflicted while the child was living ; and as all the parts were healtlij", 
and no natural cause of death was apparent, Tonlmoucdie ascribed the 
death ()f the child to the wounds. The woman was convicted ("' Ann. 
d’H 3 'g.,” 1853, 2, p. 200). In this country she would jirobably have 
escaped under a verdict of “ concealment of birtli/* 

If marks of violence, apparently inilicted about the same time, are 
found on diflferent and remote parts of the body, and these marks 
liear the cliaracters of those produced during life, it is rendered probable 
that they were inflicted criminally upon a child that was completely 
horn. Marks of severe violence on one part, as the head or l)reech, 
would not always justify such a presumption, because it might be fairly 
objected that the^^ had been unintentionall^y produced by the woman in 
her attempts at self-delivery, and yet the child not have been bom 
alive. It would be for a witness to form an opinion from the circum- 
stances accompanying the ijaiTicular case, whether they had betai thus 
occasioned : • 

A child, which was said to have been born dead, was cxliuuiod two days after 
bunal and eleven days after birth. It was full-grow'ii, not putrofiod, and the skin 
was pale and free from lividity. Tliero w’as a clean cut on tho right arm, divkling 
tho memlwano (fascia) and mu.s(dos, as if made 1>3' a sharp instriumait. The o<lges 
were much retracted, and tho whole of the wound was of a fh>rid rod colour ; but 
there was no swelling nor appearance of inllainmation. There was a largo vesicle 
(like the blister of a burn) on the scrotum, containing three drachms of a 3'ollow 
<*()loui’ed serum. On the right leg, tho muscles wore t*xposod for nearly tho whol- 
length: the surface of the wound was of a deep scat lei colour, and tho margin 
widel5’' iidlamed. It had tho appearance as if Jiro had been applied to tho log, 
although there was no sign of cliarring. These facts toudod to show that tho chiM 
was living when the injuries were inilicted; while the nature and situation of tho 
injuries rendoi’cd it impossible that tho^’’ could have arisen from aii\" accident 
during delivery. Tho state of the lungs was somewhat remarkable : tho 
lloated freely on water, and there was distinct crepitation in it ; tho right sank in 
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water, no portion of it, when dividocl, wai3 observed to lloat. From the buoyant 
and crepitant state of the left lung, thorn w^as roasoii to prosuino that if rospiration 
had commenced during birth, it had <ioiitinuod afterwards. Prince, therefore, 
infeiTed that the child liad boon born alive ; this inference w^as corroborated by the 
appearance of the marks of violence. It is probablo that the child did not live 
long after birth. 

The air could not liavc been derived from putrefaction nor artificial 
inflation : therefore tlie only question here was, whether the cliild had 
breathed after its body was wholly in tlie world. Tlie facts a))ove 
mentioned justified the inference drawn. From a confession sub- 
sequently made by the mother, it appeared that the child had been 
born alive, and bad cried, but, owing to the injuries inflicted on it, it 
did not survive birtli longer than a quarter of an hour. 

It islioAveverto the bead and neck that injury arises most frequently 
both in nature’s efforts at expulsion and in a woman’s frantic efforts at 
self-help. It is consequently in this locality that we meet with the 
greatest difficulty, firstly in deciding whether the injury was inflicted by 
nature or accident without tlie inteiwention of a second person ; and 
secondly in deciding whether the obvious intervention of the woman 
was criminal or otlierwise. 

A medical witness would find no difficulty in determining the 
probability of this explanation of the accidental origin of fractures of 
the neck and liead, etc., if he were made acquainted witli all the 
facts connected with the delivery. But it will, in general, be out 
of bis jiower to obtain this knowledge. Sometimes the fractures will 
he accompanied by incisions, punctures, or lacerations of the scalp or 
face : in such cases, although the origin of the fractures miglit be 
accounted for by the alleged fall during parturition, the cause of the 
other injuries would still remain to be explained. Injuries of this 
nature, witli the fact that there are bruises or contusions as well as 
fractures not connected witli eacdi other in various parts of tlie skull, 
and depending on different acts of violence, would he inexplicable on 
the hypothesis of an accidental fall. 

A girl was delivered in .secrecy. She at first denied that she had had a child, 
hut afterwards produced the dead body. It was mature and had breathed. Thoro 
were some marks as of pressure about the neck, and extensive effusions of blood 
beneath the scalp in various parts of the head. There was no fracture, but a fissure 
in one of the bones of the head. 8ho said .she had been suddenly delivered while 
.standing up, and found that the child had fallen from her and was dead. Ca.sj)ar 
considercd that this w'oul<l not explain the condition of the head, which presented 
the efi'ects, not of one, but of several distinct acts of violence, and the death of the 
child was referred to the injuries found on the head. The girl afterwards 
confessed that she was delivered wliilo lyii»g on the bed, and that she had then 
struck the child on the head and body with a wooden shoe(Ilorn*s Vrerte/Jahrsschr., 
1870, 2, p. 204). 

An in(iuest wa.s held in February, 1854, on the body of a female infant, of which 
a young woman had been delivered on December 21st, 1853. The infant had been 
l)orn, according to the stuteiacnt of the mother, in the pan of a watcrclosct on the 
groun<l-fioor of the house, and w^as afterwards carried by her up two pairs of stairs, 
and placed bc.side her in bed. She admitted that the child had been born alive, but 
stated that it was deadwheVn she lifted it iq) from the pan to carry it to the bedroom. 
The navel-string was tom at the distance of four inches from the alHlomen. Tlie 
child, she alleged, had fallen into the waterciosot jian. No trace, however, of 
blood nor other discharge wa.s found on nor near the seat of the closet; while ui^on 
the opposite side of the chamber the floor was stained with blood, which had been 
imperfectly wiped up. On an examination of the body of the infant, it was found 
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to be a well-formed mature child, weighing seven pounds. The lungs had been 
fully ex])anded to their margins, covering the hoai*t, and floating on water with or 
without the latter organ. The scalp presented no trace of injury ; there was only 
the usual scalp-tumour, and on dividing the skin there was some ecchymosis at 
this part. The bones of the skull were extensively fractured. There was a 
horizontal fracture nearly an inch long over each orbital prominence ; and upon 
the right frontal eminence the bone was broken and depressed, in an acute 
triangular form, three-quai’ters of an inch in length. The parietal bones on each 
side wore fractured vertically from their eminences dcjwnwards, to the extent of an 
inch and a quarter ; and on the left side the lower end of this fissure was joined by 
another of similar extent, passing hoiizonhilly forwards at a right angle to the edge 
of the bone. Similar smaller fractures were found at different parts of the upper 
surface of the skull, appaicntly not connected with each other. ^Vithin the 
cranium, blood was extra vasatod on the surface of tho brain, and in the membranes. 
No fractures were detected at the base of the skull. The mother allegetl that tho 
injuries to the head were owing to the child havingfalleninto the pan of the closet. 
This explanation, however, was inadmissible, as it was very doubtful whether the 
body of tho child had been in tho pan at all. Even supposing tho child to have 
thus falleii, tho distance was too small to have caused such an airujunt of injury 
situated on various pjirts of the skull; besides which, as the child would have 
passed in an oblique direction forwards from the outlet, it would probably have 
glided safely down by the side of the pan. In tho absence of evidence as to the 
mode in which tho inj urios were inflicted, it was suggested that they might have 
been caused by the mother having fallen upon the child on her way upstairs ; and 
this hypothesis was ultimatel}’' ado 2 )tcd by the coroner’s jury, though there was no 
doubt tliat the child’s death was caused by the injuries to the head (see another 
case in MiiL I'imv.s und 1«S57, 1, p. 347). 

In Jt, V. Othtiou (Gloucester Ass., 1804), the evidence was to tho olfect that the 
skull of tho child was fractured, and much blood was effused on the brain. The 
right lung eontjiiiiod air, and tho loft lung also, but in smaller quantity: they both 
floated on water. Tlie luisonor admitted that the child erh'd twice?, and accounted 
tV)r the fractim? of the skull by asserting that the child liad dropped from her in a 
lane. »Slio wrap])od it up, and soon afterwards found that it was doarl. A stone 
having blood and hair iqK)n it was picked up near the boil}". The prisoner was 
ac(iiiitted. In It. v. i^truaiftwans (C. C. 0., December, 18(34), thoro was not only 
a fracture of tlie riglit jiarietal bone, but tho throat was cut, and, according to 
tho medicjil evidence, with a knife. From tho state of the lungs it was eviclcnl 
that tho child liad breathed, but the medical witness declined to say that it had had 
an existence iiid»q)oudently of the mother. The dofenco here was, that tho child 
had drrqqxfid from lier while she was shuiding at her work, and that it fell on tho 
kitchen fonder. There were, iiowovcr, no marks of blood on tho fonder, and tho 
wound in the throat was inconsistent with such a statement, 

Severe fractures witli great depression of the bones, and the co- 
oxisteiiee of lacerated wounds of the scalp with severe injuries on other 
parts of the body, are not consistent with the theory of their produc- 
tion in self-delivery. Nevertheless, as in the following case (it. v. 
Sheppardy Winchester Wint. Ass., 1863)^ sucli violence c<ven wdien 
plainly lioniicidal may, under tlie 2 )i’eseiit state of the law, he treated 
as accidental. 

The medical evidenco in this case showed that tho new-born child had breathed, 
and thoj-e was no apparent nutiu*al cause for death. There wore marks of finger- 
nails on tho nock, eiriilenUy indicatimj atteniided stranfjtdaiion. The bones on each 
side of tho head were crushed inwards ; there was much blood eJl’uscjd between the 
dui a mater and the skull, and this had caused pressuro on tho brain. A tall from 
a staiidiiig laboTir, or accidental force aj)piied during delivery, could not have pro- 
duced these appearances. They wore caused, i.i ^tiio opinion of two medical 
witnesses, by the direct application of violence to the head of tho child, and more 
than 0110 blow must havo boon given to have produced them. 

In charging the jury upon the cause of death, the judge said : — 
The medical men had attributed it to the coinbiued ohect of 
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strangulation and violence to the head. It might, however, be a 
theory that the struggles of a young woman during parturition might 
have occasioned tlie injuries, or she might in her weakness have fallen 
upon the child wliile on the floor. Did the medical evidence saiisty 
them beyond a reasonable doubt that this j'oung woman had murdered 
lier child ? ” The jury returned a verdict of Not Guiltij. It is obvious 
from this and other cases of a similar kind, that there is scarcely any 
amount of violence affecting tlie liead of a new-born child which might 
Jiot be tlieoretically assigned to the act of a woman in self-delivery. 

It is important in cases such as these that the medical man should 
examine the thighs and vulva of the mother for similar evidence of 
wounds, scratches, etc. ; it is inconceivable that a woman should in 
iifforts at self-delive]y inflict severe wounds on the child, especially 
with an instrument of any kind, scissors, knives, etc., without at the 
same time doing some damage to herself. To excuse severe injuries 
on the cliild necessitates the assumption of a condition of frenzy on the 
part of the mother, and in a freiizj" she would probably damage 
herself. The finding of such lesions on lier would strengthen the 
defence materially. 

The following funn of violonco is very rare (C. C. C., March lOth, 1898, IL v. 
Cohen), An iii(j\ie.st was held by Wynne Baxter in January and Februaiy. 1898, on 
the Tievv-boru child, tlie (laughter of an iininarrit'd woman, who admitted to the 
police, ‘‘ Yes, 1 threw the baby out of the window.” That the child wns 
thrown out of an upstair window there* was abundant oviden(?o to show, and 
also that tlie mother was alone in her conlineinent. 

Dr. 01iv(}r\s evidence was as follows i—On Sunday lust, the 2:ird January, I 
was cal](Hl to the Commercial Sti’oot Police Station at about o.lo ]>.m. I was 
shown the body of a newly-born female child. It was alive. It was well developed. 
It expired shortly jif ter my arrival. It laid received no skilled attention at idrth. 
The body was still covered with sebaceous material. There was a (piautity of 
uieconinm about tin? lower parts of the body. The cord had IxiOii torn four and a 
half inches fnnri its insertion into the (diild. It had not been tied. The blood was 
still moist at the severcxl end. l^bothy blood issued from the mouth and nose. 

I havfi made a post mort<mi examination of the body of deceased. 

Loft thigh was broken at its middle. There was a }>rotrusion of the hrain sub- 
stance on to the outer table of the skull, and a largo quantity of blood. This had 
escaped through a rent made in the softer parts of the brain'eovering. The brain 
gcnerallj' was congested. 

jAUif/A wore sntliciently inflated to nearly fill the chest cavity. They floated in 
w-ater with and without the heart. 

Heart and other organs were normal, and had escaped damage. 

Ill my opinion the cause of death was shock, following fracture of the skull 
and thigh. 

Yeplictr Guilty of the act, hut not responsible on account of her mental 
condition. 


7. Poisoning. 

Tills is placed among tlie possible means of perpetrating child- 
murder, but we rarel}" liear ai neW’horn children being thus destroyed. 
The earliest age at which the author knew a trial to take place for the 
murder of a child by 2 )oison was two months (if. v. South, Norfolk 
Aut. Circ., 1831). Arseniy, was given to an infant, and it died in three 
liours and a (piai ter after the administration of the jioison. If, in a 
case of child-murder, death from poison should bo suspected, the 
l)oison must be sought for. Some cases have occurred, in wliicli 
children have been wilfully destroyed a week or two after birth, by tln^ 
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administration of opium {Practitioner ^ Ma 3 % 1882), or excessive 
doses of purgative medicine. Severin Causse refers to cases of this 
kind wliicli have occurred in France. A woman was sentenced to 
eight j^ears* imprisonment for the crime of poisoning her new-born 
child witli concentrated sulphuric acid. In another case a woman was 
convicted of poisoning ]jer infant with phosphorus scraped from lucifer 
matches (“ Ann. d’Hyg.,” 1869, 2, p. 124). In some instances, the 
poison lias been found on the napkins used for the child (i2. v. North, 
Guildford Sum. Ass., 1846). Sir Thos. Stevenson has met with an 
instance of the death of an infant in 1888, by the administration of 
chloride of antimony (ii. v. Wallis, vide ‘‘ Poisoning by Antimony ”)• 

In cases in which infants are destro^^ed by poison there is generally 
great difliculty in tracing the act of administration to the guilty person. 
Tlie fluid food given to them renders the admixture of poison easy, and 
as man}^ persons may have access to this food, it is often impossible to 
fix upon the criminal. In one instance, an illegitimate child had been 
placed out to nurse by its mother, a woman in good social position. It 
was noticed that after each visit paid b}'^ the mother the child was sick, 
and after repeated attacks of illness the child died. On inspection, 
arsenic was found in tlie body, and this was beyond doubt the cause of 
(hiatli. There was no suspicion against the nurse; but a strong 
suspicion fell on the mother, from the circumstances above mentioned. 
There was evidence, however, that the child was not at an^’ time fed 
by tlie mother when she visited it, and that the mother had no access 
to tlie child’s food.^ No poison could be traced to her possession, and 
she was not seen by the nurse, who was present, to give anything to 
the infant. The only fact that transpired was that, at each visit, she 
took it in her arms, and was observed to rub its gums witli her finger, 
and soon after her visit, sickness followed. There was reason to 
believe tliat she bad concealed small (piantities of arsenic under her 
finger-nails, and that she had thus administered the poison while 
rubbing the gums of the child. 

The editor is not able to find any fresh case. lie would remark 
that if sucli a case were to crop up the medical witness would not have 
the same diHiculty in his evidence that he has in strangulation and 
wounds. It is absolutely out of the question to assume that poison 
given to the child could help the mother’s labour; it is equally out of 
tlie question to ihiagine that poison would (? could) be given to a child 
before it was completely born ; and lastly, it could hardlj^ arise acci- 
dentally (unless the child were born on tef a bag of vermin killer, etc., 
of whicli there would be evidence). The only difliculty of a genuine 
character is that of establishing the fact of poison being the cause of 
death {ride Sect. XVI.). 

8. Drowning. 

The fact of drowning cannot be verified b,y anj" appearances in the 
body of a child which has not breathed. Thus, if a woman caused 
herself to be delivered in a bath, and the child was forcibly retained 
under water (a case which is said to have occurred), it would of course 
die ; but no evidence of the mode of death would be found in the bod 3 \ 
For cases in which a child was thus destroyed, probabl.y, however, 
through accidental circumstances, see Dub. Med. Press,” March 4th, 
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1864, p. 135. After respiration, the signs of drowning will be the same 
as those met with in the adult (see Vol. I., pp. 659 ct seq.). The main 
question for a witness to decide will be, whether the child was put into 
the water, or the vessel containing water, living or dead. Infanticide by 
drowning is by no means common ; the child is generally suffocated, 
strangled, or destroyed in other ways, and its body is then thrown into 
W'ater in order to conceal the real manner of its death. Tlie discovery 
of the dead body of an infant in water, must not allow a witness to be 
thrown off his guard : although a verdict of ‘‘ found drowned ” is so 
commonly returned in these cases. The body should be carefully 
inspected, in order to determine wdiat was really the cause of death. 
All marks of violence on the bodies of children that have died by 
drowning, should be such as to have resulted from accidental causes. 
The throat and air-passages should be particularl}'^ examined. 

In a case which occurred to Schraube it was clear, from the state of the lungs, 
that the child had breathed, but no water was found in tho lungs or stomach. 
There was a furrow or depression around tho neck, su(;h as would be produced by 
the pressure of a ligature. Tho conclusion arrived at was that this child had boon 
sti'angled, and its body thrown into water after death (Horn’s Virrte/Jahrsachr., 
18<>7, 1, p. 302). The reporter gave his opinion from the facts that tho child had 
lived, chiefly owing to the state of the lungs. 

It is not necessary that the whoh^ of the body of a cliild should be 
submerged, in order tliat it may be destroyed by drowning: the mere 
immersion of the head in w ater, or the covering of the mouth with 
liquid, w’ill suffice to produce the usual effects of asphyxia. The air- 
passages slioiild therefore be examined for foreign siibstances which 
may bo deposited in them. A woman attem[)ted to destroy her cliild 
by immersing its head only in a bucket of water. The cliild was 
discovered and resuscitated. This mode of destroying children by 
drowning may easily deceive a medical man, lie would commonly 
look for evidence of the submersion of tlie wliole body, and if no 
pond or well w^ere near, be might, from the absence of w^ell-marked 
post-mortem appearances, assign death to some natural cause. 
Lankester mentions the case of a woman wdio drowned her child, 
but wdio was aijquitted at her trial on the ground that no wat(ir 
had b(?en seen in the room ; yet there were witnesses in court wlio 
had sworn before the coroner’s jury that water was in a ])ail in the 
room, and was taken away after the death of the chihl. When the 
dead body of an infant is found in winter, it does not necessarily 
follow' tlia*t it has been destv,oyed by drowning; a special examination 
of the body will be required to determine this point (see “ llrowniiig,” 
Vol. L). Walther has published a case of interest in this respect, in 
Casper’s Vicrteljahrsschr., 1863, 2, p. 259, 

New'-born children may be drowned or suffocated bj^ being thrown 
into liquid mud or into the soil of a privy. Sometimes tlie cliild is 
destroyed by other means, and its dead body is thus disiiosed of for 
the purpose of concealment. Should there be a large quantity of liquid 
present, the phenomena ai;e those of drowning. The liquid portion of 
the soil abounding in sulphide of ammonium may bo found, if tho child 
was thrown in living, in the air-passages, gullet, or stomach. The 
mere discovery of soil in the mouth would not suffice to show that the 
child W'as living when immersed. The iiresence of foreign substances, 



INFANTICIDE BY BUENING. 


313 


such as dirt, straw, or ashes, in tlie air-passages, gullet, and stomach, 
has usually been taken as a proof of the child liaviug been living when 
immersed in the dirt, etc., and that the substances liad been drawn into 
the passages by inspiration or the act of swallowing. 

In R, V. Allridge (Derby Wint. Ass., 1859), the dead body of a child was found 
bulled in a garden. On examination there was earth in the mouth and throat, as 
well as in both nostrils at the back part ; and particles of earth wore found in tho 
windpipe and air-tubes, as well as in the stomach. Tho medical witness referred 
the death to suffocation, and considered that the earth must have been inhaled. 
Another medical witness, for tho defence, affirmed that the earth might have been 
carried into tho passages of the body accidentally by the percolation of water (in 
eight days), and that it had not found its Avay thero by inhalation. Tho jury upon 
this acquitted tho prisoner. Although tho mouth and throat may thus accidentally 
receive foreign matters, it is most improbable that earth should be carried into tbo 
air- tubes or stomach by rain-water. Tho child was probably thrust into th(^ earth 
when it retained some i^owor of breathing and swallowing, and tho earth found in 
tho mouth and throat might bo assigned to tho violence with which it was forced 
into tho soil. The nature of tho soil, and tho circumstances under which tho dead 
body is found, must materially guide a medical opinion in cases of this nature. 

On these occasions, the defence may be : — 1. That the child was 
born dead, and that the body was thrown in for concealment ; but the 
evidence may show that the child had breathed, and had probably been 
born living. 2. It may be alleged that the child breathed for a few 
moments after birth, but then died, and that the female thus attempted 
to conceal the bod}". A witness may he here asked, whether a woman 
could have had i)ower to convey the body to the place — a point which 
must, as a general rule, be conceded. 3. It is most commonly urged, 
that the woman being compelled to go to the fn’ivy, was tliere delivered 
imcvum'ioi/sZ// or unexpectedly ; that lier waters had broken, and that 
she had no idea of anything more having happened; or that the child 
had dropped from lier, and was either suiro(!ated or prevented from 
breathing {Med. Times and Gaz., 1801, 2, p. 040). All these circum- 
stances may readily occur, hut, on the other hand, the explanation may 
be inconsistent with some of the facts. 

The evidence of drowning is the same practically in a new-born 
infant as in the case of an adult, but it is infinitely more comiuou in the 
former class to liave the body thrown into the water after death. The 
stronger the evidence of actual death from drowning {vide Vol. I., p. 659), 
if the vessel in w]iich the child is drowned is a little way out of reach, 
the stronger the presumption in favour of a separate existence, because 
the child must have beeu carried to the vessel. But this only liolds 
if the foreign material found in the air-passage be not blood, urine, or 
liquor amnii. If these be found, the presumption runs strongly the 
other way. Mummification of the cord in the body of a child found 
in the water {vide p. 247) is practically conclusive proof of a separate 
existence. 

Uefereiice may be made to Vol. I., where liomicidal drowning is con- 
sidered, especially as regards the particular place where the drowning 
took place. 


9. Dkltbeuati!: Neglect to Tie the Cord. 

As far as intent not to tie goes it is of course impossible foe medical 
evidence to establish it, though it may be suspected ; but it is important 
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after noting the method of severance {vkh p. 249) to ask why was it 
not tied. Ignorance of the necessity for such a procedure may he 
pleaded, and will he a defence not easily upset, for it is not to be 
supposed that an ignorant woman has any intuitive knowledge of such 
necessity. 

10. Burning. 

If a ])ractically complete bodv of a child be produced with burns 
upon it, the same questions will arise as in the case of adults, especially 
Before or after death ? ” and ‘‘ Were they the cause of death ? {ride 
Vol. I., pj). 608 ef seq,). If the evidence clearly establishes that they 
were ‘‘ before death/’ then homicide becomes certain, because a fire 
can never be so near to a mother’s vulva that the child’s body could 
be burnt in the act of parturition. Hence, w-ith burns there is mot so 
much difficulty in deciding upon criminality as in some other forms of 
violent death. 

If merely calcined remains of bones, etc., are laid before a medical 
jurist, his evidence beyond more idontificatio]i of human remains (ride 
Vol. I., pp. 197 ct seq.) is destro3"ed, and it is well he should at once 
admit the fact. 

The following is a case in point: — 

At Wiltsliiro Acj.sizos, June, 1904, boforo Mr. Jiistieo Ridloy, Mand Wobb, 
twenty-1 hreo, cliarwonuin, of Trowbridge, was intlictod for the wilful murder of her 
newlj'-boni cliild, on Marcli 22nd. The charred ])on(\s of the child were found in 
the gi’ate of the cottage occupied bj’- prisoner, and there was ovidoiico timt the lire 
had been staited b}’ means of paratriii oil, which a midwife j)uvchasod for the girl 
while lier child was still The dofenoo was that the child was choked by 

natural causes, and that prisoner disposed of the body by burning it because she 
had no mono}" to meet tlio burial expenses. The jury acquitted the accused. 

SUMMARY Oh’ BIP/riT, LIVE-BIBTII, AND 
INFANTICIDE. 

Owing to tin* vciy numerous and intricate nature of the points in 
connection witli these subjects, and also to their importance, it seems 
worth while to compile and draw attention to a set of conclusions on 
the matter for brief reference. 

1. A]i unborn child has rights specified by law. 

2. Birth must be defined as completeh’ external to the mother. 

8. Tl^e evidence of live birth is divisible into two broad classes : 
(a) those which leave no possible marks behind them, discoverable by 
autopsj^, (h) those which may leave and in general do leave evidence so 
discoverable. 

4. To prove the presence of a member of class (a), wliich is of supreme 
importance in civil cases, it is absolutely essential that an eye-witness 
present at the birth should give evidence, and such eye-wdtness ouglit 
to he either a jviedical man or a person or persons not interested in the 
result of the case. By no other possible means can it be determined 
that mcml>ers of this olas!^ did or did not exist after birth. 

6. In civil cases, unless tlie child lives long enough to produce 
some of the members of class (/>), then in the absence of eye-wdtnesses 
no medical evidence can he given at all, and if tlie case is to be 
decided it must be decided by evidence other than medical. 
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6. In cases of alleged child-murder where there has been evidence 
from eye-witnesses that the new-born child was living when violence 
was offered to it, or that the child was found soon after delivery, still 
alive, medical proofs of such children having lived at their birth are 
not required. 

7. In all criminal cases the whole case depends upon this particular 
point: ‘‘Was the child maltreated after it was alive?*’ Notice 
that it is not “Was the child maltreated while it was alive ? “ the two 
points are as different as they well can be. It is comparatively easy to 
answer the latter; it may be broadly put that it is imjDossible to answer 
the former unless under some special circumstances. 

Forty odd years ago, in R. v. Burns, C. C. C., March, 1863, the 
judge made the following remarks, in addressing the jury: — “Before 
fiiuling the prisoner guilty', they must be satisfied that the child was 
completely born into the world, and had had an existence indepen- 
dently of the mother. If they were not convinced of this, there would 
be an end of the inquiry, because a child not comidetely born could not 
be made the subject of an indictment for murder. Again, supposing 
the child to have been fully born alive, they w^ould tlien have to con- 
sider wdiether its death had resulted from any deliberate and wilful act 
on the part of the mother.” 

This view has not been materially altered since it w^as expressed 
(cf. Wright, J.’s, definition, p. 200), and just a.s stringent proofs of life 
after birth are now required as formerly. 

8. Between the different members of class (a) there is nothing to 
choose, movements of limbs, mouth, ej^elids, etc., slight cry, pulsations 
in the cord, are all of equal value. 

9. In class (b) punctured w’ounds, drowming (in liquid other than 
urine foces, liquor ainnii, and blood), burning, and food in the stomach 
offer the best opportunity of proof of live-birth, respiratory changes 
and wounds about the head and neck are practically worthless. 
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SUB-SECTION K.— UNNATURAL OFFENCES. 

Decency suggests that these should be left unnoticed, but the claims 
of legal medicine necessitate a brief reference to them. The actual 
ofl'ences themselves which will be noticed are : — 

Masturbation or onanism. 

Indecent exposure. 

Sodomy. 

Tribadism. 

Bestiality. 

Oil the first of tliese the hnv is silent unless done publicly, and so it 
is on tribadism, but the others are criminal offences. 

The actual statutes dealing with sucli oftenees are few in number. 
24 &25 Viet. c. 100, ss. G1 and 62 run as follows : — 

61. lllfosaerer shall convicted of the ahominahle crime of hiujifcrif ^ 
commitU'd cither with mankind or with any aniinal^ shall he liable, at the 
discretion of the court, to he kept in penal servitude for life or for any 
term not less than ten years, 

“ 62. Whosoever shall attempt to commit the said ahominahle crime, 
or shall he yuilty of any assaidt with inieni to commit the same, or of any 
indecent assaidt upon any male person, shall he yuilty oj a misdemeanor, 
and heiny convicUd thereof shall he liable, at the discretion <f the court, 
tit he kept in penal servitude for any term, not exceediny ten years and not 
less than three years, or to he imprisoned for any term not exceediny two 
years, with or without hard hibour.^' 


And 48 & 49 Viet. c. 6)9, s. 11 runs as follows : — 

“11. Any mule 2wrson tvho, in jndAic or prirate, commits, or is a 
party to the commission of, or procures or attempts to procure the 
commission by any male jjerson of, any act of yross indecency with 
another ‘male person, shaH he yuilty if a misdemeanor, and being 
convicted thereof shall he liable at the discretion (f the court to 
imprisonment for a term not exceediny two years,'' 

Masturbation. — Readers of ‘Krulft Ebbing’s “ Psycopathia 
Sexualis ** will not need to be informed bow the practice of this “ crime 
against self ” may easily lead to crime against others. So long as the 
act is not done oiienly the law cannot take notice of it, though medical 
men are well aware of its terribly evil effects. Presumably gross 
indecency would only inciude the act done coram. publico with probable 
exposure of the i)erson, though it might be made to include a great deal 
more. AVlien such cases occur they seldom (and rightly perhaps) 
receive notice in the x)ublic xmnts, and the editor is unable to find any 
cases in point. Medical evidence could only go so far as to x)rove the 
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emission of semen {cidc Vol. !•, ** Tests for Semen ”) ; but unless 
caught Jlagrante delicto it is not likely that any person would be brought 
to trial. 

Indecent Exposure. — This is covered by the same section as 
the above. It is very strange that the law should have confined the 
ofience to persons of the male sex only, for there are plenty of women 
so depraved that they could easily be capable of committing the offence. 

Medical evidence could, of course, throw no light on the actual 
perpetration of the olfence, but it is almost alwaj^s required to throw 
light on the mental condition of those wlio have i)erpetrated it, who 
are almost invariably found to be lunatics {vide “ Lunacj"”). 

R. V. Jones and Bowerhank [189(1], 1 Q. B. 4. — Prisoner procured the 
commission of an act of gross indecency with the prisoner himself. 
Held : Offence was complete. 

Husband or wife of person so charged may be called as Avitness 
(Grim. Evid. Act, 1898, s. 4). 

Sodomy or Buggery should be defined as the action of a person 
of the male sex attenqiting to obtain sexual gratification by means of 
the anus of another liuman being, but it is also apparently used to 
include tlie same act when an animal is used, wlietlier per vaginain or 
2 )er anum ; this we shall refer to as bestiality (ride infra). 

The evidence required to establish it is the same as in raj^e, with 
two important exceptions ; and therefore ])enetration alone is sufficient 
to constitute it. 'J'he 1st exception is, it is not necessary to j>rove the 
offence to luiA^e been committed against the consent of the person upon 
whom it has boon i^erpetrated ; and, 2nd, l)oth agent atid 2 )atient (if 
consenting) are equally guilty; but the guilty associate is a competent 
witness. In one case (It. v. Wiseman)^ a man was indicted for liaAung 
committed this offence Avith a woman, and the majority of the judges 
held that tins Avas within tlie statute. Some years ago the editor was 
consulted under the folloAving extraordinary circumstances : — 

A inaiTied man refused to havo A^aginal connection Avith his wife (tliero was no 
impediment), but insisted iq^on sodomy ; this she naturally rerused, and wished to 
obtain a se2)aration on this account. The husband had lived much in the East, and 
thoro acquired the filthy habit. 

No legal 2 )roceedings Avere instituted within tlie editor’s knowledge. 
Unless the person is in a state of insensibility, it is not possible to con- 
ceive that this offence should be 2 >orpetrated on an adult of either sex 
against liis or her Avill ; the slightest resistance would suffice to 2H*event 
its perpetration. In 1849, a question on this 25oint was referred to the 
author from Kingston, Jamaica. A man Avas convicted for the crime of 
sodomy, alleged to have been committed on the complaining 2 ^artyAvhile 
he was asleej^. The only CAudence against him Avas the statement of 
the complainant. The opinion given Avas that the perpetration of the 
act during a state of natural sleep Avas contrary to all 2 ^robability. The 
remarks already made in reference to rape during slee2) may be ap 2 )lied 
Avith greater force to acts of this nature (see 2^p- 120 et seq.y ante). If the 
crime be committed on a boy under foir*te^ni years, it is felony in the 
agent only ; and the same, it appears, as to a girl under twelve [pro^ 
bably sixteen now, Ed.] (Archbold, 2). 409), If both are over fourteen 
and both consent the law regards the 2 ^assive agent as equally guilty 
Avith the active agent. T’he act must be in tlie part Avhere it is usually 
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committed in the victim or associate of the crime, and if done else- 
Avhere it is not sodomy. The facts are commonly sufficient!}^ proved 
without medical evidence, except in the cases of young persons, when 
marks of physical violence will in general be sufficiently apparent. In 
some instances, proof of the perpetration of the crime may be obtained 
by resorting to microscopical evidence. Stains upon the linen of youn^ 
persons may thus furnish evidence that the crime has been attempted, 
if not actnally perpoti’ated. 

Pederastia is simply that form of buggery in whicJi the passive role 
is played by a boy. 

Medical Evidence op the Offence. 

General. — It is assorted that those who are in the habit of prac- 
tising sodomy (sodomites) exhibit certain general characteristics ; 
but as some undoubtedly do not show such stigmata it is unnecessary 
to enumerate them. 

Local. — It is not to be expected that any evidence at all would be 
found on the penis of the active agent unless it were examined imme- 
diately after the perpetration, and even then semen would be no use, 
for self abuse is not a puiiisliable (by law) ollence ; llie only possible 
evidence obtainable would be the peculiar smell of the anal glands 
transferred possibly to the penis, and possibly also traces of faDces on 
the organ. Dixon Mann relates a case where a police surgetui deputy 
examined the penis of the passive and the anus of the active agent, a 
mistake it is well to avoid. 

Unless an examination is made soon after the perpetration of the 
crime, the signs of it in the passive agent will disappear. In the case 
of one long Juibituated to these unnatural ])raelices, certain changes 
have been pointed out as medical proofs, among them a funnel-sliaped 
state of parts between the nates, with the appearance of dilatation, 
stretching, or even a patulous state of the anus, and a destriictioii of 
the folded or puckered state of the skin in tliis part. There may be 
also marks of laceration, cicatrices, etc., and sometimes the evidence 
derivable from the presence of syphilitic disease. The editor has 
seen this funnel-shaped state well marked in many cases in wliicli 
there was no reason to susi^cct the act, and lie has no belief in it 
as a sign of sodomy. It is a sign of disappearance of the fat from 
the ])arts. 

This cohditioii of jiarts \wjmld represent the chronic state induced 
by these practices in the patient or succubus. In the recent or acute 
form, fissure and laceration of the sphincter ani, with bruising and 
elfusion of blood, would be found. The appearances above described 
as belonging to tlie chronic stage were met with in the case of Eliza 
Edwards (Vol. I., ante). 

This person was found after death to bo a man, although he had passed himself 
off in dress and hahits during life as a woman. On examination of the bod}' there 
was strong evidence that ho had#bocn for many years addicted to unnatural habits. 
It was noticed by all present that the aperture of the anus was much wider and 
larger than natural. There was a slight protrusion and tliickoning of the mucous 
membrane at the margin. The rugm or folds of skin which give tlui puckered 
appearance to the anal aperture had (piite disappeared, so that this part resembled 
the labia of the female oigans. The lining membrane was thickened at the verge 
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of the anus and was in an ulcerate<l condition. The inalo organs hod heon drawn 
np Jind Recm*ed by a bandage bound round the low'er part of the abdomen. A 
short account of tfiis romarkfiblo case of concealed sox was published in the LoiuL 
Mvd. and Phi/sual Jom\, February, 1833, p. 168. 

L.M., 2, 230, adds the following remarks on evidence. 
Marks of violence, other tlian local injuries, are not common in 
these cases, because the act is usually committed with consent. 

There are a few cases only where in a charge of sodomy, staips of 
semen can constitute important evidence. For instance, seminal 
stains on tlio garments of a child too young to have emissions (more 
particularly if they occur on the posterior portion of such garment) 
constitute material evidence. Or again, if they occur on the posterior 
portion of the shift of a woman who claims to have been unnaturally 
violated (altlioiigh in such case corroborative proof is rerjuired to 
render the fact of much avail as evidence), they may prove important 
in support of the charge. Manifestl}", a seminal stain on the garment 
of an adult male is of no value whatsoever. 

At a post-mortem in such cases, it will be advisable to note whether 
there is evidence of the boy or adult having been gaf/ged. Further, it 
must not be forgotten that dilatation of the rectum and i)rolrusion of 
tlie intestines through the anus are common eft*ects of putrefaction. 
A gaping anus with a thickened mucous membrane at its margins, 
and smoothness of the skin around, are the characteristics specially to 
be looked for, whilst chancres or scars of chancres on the mucous 
membrane of the rectum would be specially significant. 

This crime is unhappily frequent in liancashire, hardly an assize 
being held in Manchester or Liverpool wlnwe one or more of these 
cases are not tried. The crime is not unfrequent among seamen. In 
a case tried at Liverpool in 1884 it w^as proved that a sailor had 
induced a lad to go to sea in order that he might act as the prisoner’s 
passive agent. 

The lad was iniaware of this, and on the offence being corrnnitted denounced 
the prisoner to the rest of the crew, who complained, to tho captain, and the 
piisoncr was given in charge to the authorities at the port in South America. The 
consular authoiities inquired into the case, but sent the prisoner home for trial in 
England. Tlio boy was examined by Lowndes, who found him suffering from pain 
in the anus and rectum, although this was some time after the eommiUal of the 
offf'uce. The prisoner was convictcid, and sentenced to twenty years’ ]>enal seiwi- 
tudo. In another wliero Ijowndes gave evidence tho prisoner, a blind man, 
was chnrgr'd with committing this offence upon his own son, a boy of twelve, who 
was hiins<;]f the subject of jiartial jiaralysis. There w'cro indicatioiis that the crime 
had hecii committed. The jury found the jirisomw guilty of the attempt, and he 
was sentenced to ten years’ penal servitude. 

i?. V. nborAs.’ -At the Liverpool Summer Assizes, 1887, before Mr. Justice Day, 
Tliomas Woods, forty -three, jiiano tuner, a blind man, was charged with having, 
at Ijiverpool, on July oth, committed an unnatural offence on his son William 
Woods, aged nine years. Tho jury found ja'isoner guilty of an attempt at the 
commission of the offence with which ho was charged, and ho was seiitenoed to tho 
maximum term allowed by law — ton years’ penal servitude. 

Trials for this crime urc not iinfrequent, byt the reports of evidence 
ai e not made public, li. v. WUde is one of tho most notorious for 
some years, as tlie defendant claimed to be, and was, for some time a 
leader of taste in certain circles. There cannot be any doubt that 
false charges are as common as in cases of rape. They are made for 
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tlie purpose of extortion, and as tlio publication of such a charge, even 
when unfounded, is greatly dreaded, and lias actually led to suicide, 
it often proves a successful method of extortion. It is especially 
deserving of notice that such accusations are frequently made by 
soldiers and xiolicenien. 

The case of ii. v. BovJton and Park (Q. B., Ma}% 1871) drew public 
attention to this subject. 

The cliar'ro Ji^jaiust the defondantH was that of conspiracy to cotninit or to incite 
to the coiniiiission of immorality. The d<^fendants wore young men who had for 
seme time gone about to public places dressed as women, and had been seen on 
])ublic occasions to associate with men as if they wore women of the town. They 
were beardless youths, and one of them, Roulton, had a countenance so feminine, 
that when seen by tlie medical examiners ho appeared like a young woman in 
man’s clothes. 'Wheii dressed .as fashionahio women, they iTn])osed upon all who 
saw them. These practices had gone on at intervals for one or two years before 
they were dptected and exposed. The defence was. that they had dressed them- 
selves as women for the puipo.so of performing at ]u*ivatc theatricals, but this did 
not account for all the circnmstancos proved against them by eye-witnesses, as 
well as by their correspon donee with many persons who were believed to be accom- 
plices. They also assumed female names, and used them in corros23on donee w'ith 
men. ‘'They habitually wulked the streets and frequented i)Jaces of public 
amusement in women’s clothes, practising all tlio petty arts of juostitutes, sub- 
mitting to be entertained as such by geiitlem<*n, ami tlien suddcnlj’ resuming the 
jiriviloges of their own sex.” It Avas suggested by the course of iirocecdings that 
the defendants h.nd not only conspired to ccunmit, but had actually committed, a 
felonious crime: but of tin’s no proof was oll’ered, and after a lengflioned trial the 
jury’ returned a verdict of not guilty. The defendants harl been examined before 
the tn’al by ti niimbei* of medi(’al men engaged for the prosecution and defence, 
including filr. Gibson, the surgeon of Newg.atc, and the author, acting on the 2 )art 
of the Crown. The medicjil ojiinions differed, but at the date of examination there 
was no distinct evidence that any unnatural offence had been perpetrated. 

Schoolmasters tiro occasionally charged (one near Oxford in 1903 
and another in London, 1904) wdtli criminal offences in connection 
with their scholars. It seems jirobable that in many such cases mutual 
or one-sidt'd masturbation may be alone practised. 

Ii. v. S'/irifJi and another (C. C. G., Old Bailey, Apiil 10th, 1877, before Mr. 
Justice Manisty). — Case of sodomy. Smith was condemned to penal servitude for 
life, and the otluir prisoner to ton years’ penal s(>rvitudo. Smith (aged thirty-five) 
was a thick-set muscular man, with dark bushy board and whiskers. Ho was not 
at all feminine in apj^oarance, but was dandified in dress, and went by the name of 
Captain Smith, lie had debauched about lifiy lads employed in the telegra 2 )h 
serAdee of the General Post Office. His custom w'as to enter into conversation 
with the boys, give tliem wine, suppers, spirits, cigars, etc., to show them indecent 
pictures, and finally commit unnatui-al crimes upon them. No medical evulGiico 
was taken . • ^ 

The following remarks are by Dr. Sutherland {Ind. Med. Gaz., 
June, 1902) : — 

^‘The Signs of Passive Paederasty. — Into the description of 
these Tardien and others have gone at considerable length, with the 
result that to many minds the ‘ infundibulum * and the ‘ triangular 
sodomitic Avound * are a sine qmi non of passive j^jedcrastj^ 
Undoubtedly' Tardien and his school did see Avhat they describe, and 
where these signs are pjiesent the evidence is complete ; but where 
they^ are absent tlie innocence of the accused should not be presumed 
in all cases. Witness the following case : — A Brahmin, aged about forty, 
sought treatment for what he said Avas a boil on the iieriiuenm. On 
examining the ‘ boil/ I found it to be a typical Hunterian chancre. 
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situated one inch in front of the anus, and on bein^ questioned tin* 
patient admitted that he might have contracted it from one of liis 
friends. He volunteered the statement that he liad been a i>athic for 
at least twenty years, so 1 examined him for tlic classical signs of liis 
aberration, and found none of them. The genitals were well formed, 
there was no deformation of the anal region, no infundibulum nor loss 
of rugje, and the tone of the sphincter was normal.^' 

On this unsavoury subject Mr. S. B. Atkinson has kindly given 
the editor the following references : — 

‘*7?. V. Jcllifninn, 1838 (8 C. A P. ^104), lioro with his own wife. — If with 
(jonsent, the pathic (other party) an accomplice, and hence cannot he called as a 
witness. 


/i/v."cwiXc/& I --If (poiictration) olfccted, tlio 

is complete, otherwise an attempt (with ten yeai's’ penal servitude). 

. V. Jacobs (R. & R. 0. 0. 331). — Must bo in ano. Into child’s mouth does not 


dime 
JR.y 

constitute the oiTenco. 


"‘7?. v. Brown (24 Q. B. I). 357), 1890. — Domestic fowl was used — 
gniltv of attempt (twelve montlis’ imprisonment with hard labour).” 

Tribadism. — This word means the gratification of the sexual 
desire of a woman by a woman. It would be unnecessary to men- 
tion it lnn*e, for there can be very little chance of medical evidence 
establishing proof of the act, and, moreover, it is not an indictable 
offence, but the following letter, omitting names and address, was 
written on March 15tl), 1897, to Dr. Stevenson. The answer is, of 
course, No. 

“ Dear Dr. Stevexsox, — Is tribadism a criminal offence ? and if so would the 
commission of it hy a married woman enable her husband to obtain a divorce 
supposing it could be i)rov(id ? These problems wore submitted to me by a medical 
friend, and I find so very little on this unsavoury subject that I venture to see if 
your experience can help mo. 

‘‘ My fiioiid sent the married lady in question al>road a short time ago to travel 
with a nurse on accf)unt of groat sexual exeitability and suspected miistm’bation, 
and it seems that whilst abroad she has been guilty of tribadism with a lady friend. 
'Ibis liaving come to the knowledge of the liushand, ho has been to his mothor-in- 
law and told her that her daughter has been guilty of a criminal offence, and that 
ho is going to obtain a divorce. 

‘‘ 1 approlujiid that the proof would have to ho furnished cntircl}" by other than 
medical evidence. Have you any experience on this subject:' 

“ My own iiiiprossiori is that the problem is purely a legal one. 

A 2 >ologising foy thus troubling you, 

“ Believe me, 

“ Yours faithfull}’.” ^ 


The letter shows how blackmail might be demanded. The act 
commonly arises in women witli nympliomania, and its alleged 
occniTence would suggest an inquiry into lier mental state. 

Bestiality. — The Germans apply the term sodomy to the 
unnatural intercourse of man with animals (Casper, “ Gerichtl. 
Med.,” vol. 1, Y>. 180). To this we more commonly give the name 
of hcstialiti/. TTuals for this crime peri)etrated with animals, such 
as the cow, the mare, and the she-aco. ^re not unfrequent at 
the assizes. They are not reported, and do not therefore attract 
any public notice. The criminals are commonly ^muths or men 
employed to look after the animals. In most of these cases the 
criminal has been caught flagrante delicto^ or under sucli circum- 
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stances as to leave no doubt of the attempt, if not of the completion, 
of the act of unnatural intercourse. 

Medical evidence is seldom required to sustain the i)rosecution. 
There may he, however, circumstances wdiich can only he properly 
interpreted hy an exi>ert. The liair of tlie animal may be hjiind on 
the perpetrator, or marks of blood or feculent matter upon his dress, 
and in such cases analysis, or the micr«)scope, may enable a witness to 
exju'ess an opinion in proof or disi>roof of the charge. It would 
obviously be more important to discover animal hairs on the under- 
clothing than on coat, trousers, etc. 

In one (^aso tried at the assizes, where a mnn was charged with having had 
nnnatiirnl intcrcoiirso with a cow, the prosecution was able to show that somo 
short colt)iired Imii’s found on the ])risoiier*s perstJii rosenibled those of tlie animal. 
In another caso (Ii, v. Iniicoln Ass., April, 1S87) Sir Thomas Stevenson 

found tho yu'Ciiliar coloured hairs of a mare upon the prisoner’s elotlies, and 
spermatozoa on his trouser-llap. 

Tlie medical jurists of Germany have taken a great interest in cases 
of sodomy and hestiality ; and in some of their reports they have con- 
trived to throw an air of science over the details of this detestable 
crime. Kutter has published an elaborate report of a case of this kind 
(“ Fleischlicber Vermiscliung mit einem Tliiere ”), in which a sub- 
oRicer was charged by liis captain with uiinatuial intercourse with a 
mare, and in support of the charge Kutter was able to furnisli good 
microscopical evidence. 

The captain, on entering the stable suddenly, found tho prisoner in tho act of 
moving away from the stall of the animal. Kutter was called to examine tho mare, 
and found some small abrasions about tho genitals of the aniinjil, and a slight 
escape of bloody mucus from t]u‘se j^arts. The prisoner willingly submitted 
himself to examination. Kutter found somo stains of blood on his shirt ; and 
on the penis bctw'een the i)repuco and the gluns there wore a number of short, 
dark, poinled hairs. The prisoner accounted for them by saying that tho night 
before ho laid had connection with somo woman. Kutter examined the hairs 
carefully by the aid of a microscope, and found them to be shorter, thicker, and 
more pointed than those of a human being. They were also coarse, and loss trans- 
parent. (’omparing tliem with hairs gently rubbed off tho back ])art of the marc, 
they exactly corresjioiided in colour, form, and length, so as to leave no doubt on 
his mind that thcio had boon unnatural jutcrcourse. It was impossible to say 
with any certainty that the blood-stains on the shirt were luoduced by the blood of 
tho animal. This, Lowevtir, wa.s not a necessary part of tho ovideiico (Horn’s 
VifrU‘fjahrt>iirIn\, ISCo, 1, p. IbO). On these facts Kutter gave an opinion that tho 
imsoiior had been guiltj' of unnatural intercourse with the mare. 
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POISONINO Oil TOXICOLOGY. 

Tnis constitutes a lurye and very iniportaiit section of forsenic 
medicine, nnd for convenience of discussion may be sub-divided into 
the following sub-sections, viz. : — 

Sub-section A. The TiRw on Poisons, including the definition of a 
Poison or Noxious 'rhing. 

,, B. JIow Ptusons Act, and the Circumstances that 
influence their Action. 

,, (\ 'I'he Diagnosis of Poisoning. 

,, D. AVliat to do in Cases of (suspected or proved) 
Poisoning. 

,, Vj. Poisoning by the various (Groups of) Individind 
Poisons. 


SUB-SECTION A,— Tin*: T.AW ON POISONS, INCLUDING 
THE J)EFINrriON OF A POISON Oil NOXIOUS THING. 


“ 1. WhoHonun' shall cuhKuiistf'r, or ransr to he ad ministered to or 
taken hij, ani/ jn’rson, auii poison or other destrnctire thinp, with intent to 
commit murder, shall he fiuilfi/ offeloui/. 

“ 2. IVhosoever shall nnlawjvlhf and vudirionsh/ administer to, or 
eause to he administard to, or taken hi/, any other person, any poison 
or other dcstrnetive or noxious thiny, so as thereby to endanyer the life oj 
sneh person, or so as thereby to in/lict upon saeh person any^yrievous 
hodily harm, shall he yniliy of felony. * 

‘Oi. Whosoever shall unlau fully and maliciously administer to, or 
cause to be administered to or taken by, any other 2 >erson any poison or 
other destruetire or noxious thirty, with intent to injure, ayyrievc, or 
annoy such person, shall he yuilty of a misdemeanour. 

“4. If, upon the trial of any person chary ed jvifh the felony ahorc 
mentioned, the jury shall not he satisfied that such person is guilty 
thereof, hut shall he satisfied that he is yuilty of the misdemeanour 
above mentioned, then, and in every such easef the jury may acquit the 
accused for such felony and find him guilty of such misdemeanour. 

“ 5. Jlhosoei'cr shall, by any means other than those specified in any 
of the pireeediny sections of this Act, attempt to commit m urder, shall he 
yuilty of felony. 
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‘‘ 6. ]Miosofrcr shall nulawfuUy apphi or administer to, or cause to 
he taken Inj, or attempt to appltf or administer to, nr attempt to cause to 
he administered to or taken ht/, any person, any chloroform, lavdanum, 
or other stnpefyina or orerpoirerinff druy, matter, or thiny, with intent, 
in any of sneh eases, therehy to enable himself or any other person to 
commit, or with intettt, etc,, to assist any other person in eommittiny, any 
indictable offence, shall be yuilty of felony.^' 

Srcii is nt the present time the Eliiglish hiw on tlie subject of poison- 
ing so far as it affects medical men and their evidence, and around these 
very important paragi’aphs many momentous issues and decisions have 
collected, and many very liotly contested arguments liave been held. 
Definition of a Poison. — Before tlio words destructive ” and 
noxious thing” were introduced into the law the definition of what 
was and what was not a poison was a matter of the veiy higliest 
importance. Now tlie definition is i-eally of but little more than 
historical interest, except in so far that a cross-examining counsel 
may legitimately ask a medical witness for his (the witness’s) definition 
with a view to showing either bias or ignorance in the witness’s mind. An 
attempt must therefore be made to suggest a suflicient definition. 

A poison is commonly defined to be a substance which, when 
administered or taken in small quantity, is capable of acting dele- 
teriously on the body. In popular language, ibis term is applied only to 
those substances wliich destroy life in small doses. This popular view 
of the nature of a poison is too restricted for the purpose's of medical 
juris])rudence. It would obviously exclude numerous compounds the 
poisonous properties of which cannot be disputed, as, for exajnple, the 
salts of copper, tin, zinc, lead, and antimony. These, generally speak- 
ing, act as poisons only when adiuinistered in quantities which in 
medicinal language would be called large doses. Some substances, 
such as nitre or chloride of sodium (common salt), have not been 
observed to have a noxious action except when taken in quantities 
which in popular language would be called large, while arsenic, on the 
contniry, acts as a poison in a small dose; but in a medico-legal view, 
whether a man dies trom the effects of an ounce of nitre or two grains 
of arsenic, the responsibility of the persrm who criiniiially administers 
the substance is the same. Kacb may be regarde^l as a poison, differ- 
ing from the other only in its degree of activity and in its mode of 
operation. The result is the same : death is caused by the substance 
taken ; and the quantity loqnired to destroy life, even if it could be 
always accurately determined, cannot enal)Ie us to distinguish a 
poisonous from anon-poisonous substance. If, then, a medical witness 
be asked, “ Wliat is a poison ? he must beware of adoi)ting this 
popular definition, or of confining the term poison to a substance which 
is capable of operating as such in a small dose taken once. 

In legal medicine, it is difficult to give such a definition of a poison 
as sliall be entirely free from objection. Perhaps the most compre- 
hensive which can be suggested is this ; — “ A poison is a substance 
which, when taken into the mouth or stomach or when absorbed into 
the blood, is capable of seriousy affecting health or of destroying life 
by its action on the tissues with wliich it immediately, or after absorp- 
tion, comes in contact.” There are various channels by which poisons 
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enter tlie blood : some are in the form of gases or vapours ; these 
operate rapidly through the lungs : others are liquid or solid, and 
these may reach the blood either through the skin or through a wound, 
but more commonly through the lining membrane of tlie stomach or 
bowels, as when tliey are taken or administered in the ordinary manner. 
The latter chiefly give rise to medico-legal investigations. Some sub- 
stances act as poisons by any one of these channels ; thus arsenic is a 
poison whether it enters the blood through the lungs, the skin, or the 
stomach and bowels : hxxt such poisons as those of snakes, of rabies, and 
of glanders, appear to greatly afiect the body only through a wound in 
the skin. When introduced into the stomach, these animal i)oisons 
have been found to be almost inert. This subject will be further 
considered (vide ‘‘ Animal Poisons *’). 

It will be noticed that this definition certainly includes the great 
class of corrosives and also most of the mechanical bodies, such as 
powdered glass. 

It is not possible in the abstract to define the boundary between a 
medicine and a poison. It is usually considered that a medicine in a 
large dose is a poison, and a poison in a small dose is a medicine ; but 
a medicine siicli as tartarated antimony may be easily converted into a 
poison by giving it in small (medicinal) doses at short intervals, 
either understates of the body not adapted to receive it, or in cases in 
which it exerts an injuriously depressing effect. Some deaths have 
been occasioned by this wilful misuse of antimony in doses whicli 
might be described as medicinal^ although in the cases referred to no 
other intention could have existed, in the secret administration of this 
substance, than that of destroying life. A person may die either from 
a large dose of a substance given at once, or from a number of small 
doses given at such intervals that the system cannot recover from the 
eifects of one before another is administered. This remark applies to 
a great number of medicines which are not commonly included in a list 
of poisons. In fact, the only real difference between a medicine and 
a poison is the intent with whicli they are purposely, not accidentally, 
given, the one to save life or cure disease, the other to destroy life or 
simulate disease. 

If we cannot in the abstract thus define a poison we have in the 
schedules of the Pharmacy Act of 18G8 a means whereby certain sub- 
stances, at any rate, are by the law defined as poisons ; and it is very 
germane to the present work to consider some iioints in connection 
with that Act. • 

It was passed in 18G8 as a means for reducing the dangers to 
human life, b}" restricting the indiscriminate sale of poisons by all and 
sundry. In it certain substances were scheduled in two lists as being 
too dangerous to be indiscriminately sold to the public, by ordinaiy 
6hopket‘pers without special precautions; it also had the object of 
enabling the police and others to more easily trace poisons which had 
been used for criminal purposes. The Act has not succeeded in 
entirely avoiding the improper use of the^substances, nor could it 
be expected to do so, but it has been, and continues to be, of most 
material use to the public, and to the ends of justice. 

As regards the lists of substances, with those in List I. a registration 
.of the sale is compulsory, and the poisons are not allowed by' the Act 
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to be sold unless the purcliaser is known to, or introduced some 
person known to, the seller, the imrpose for which the poison is 
wanted havinj? to be entered in a book provided for the purpose, 
whereas tliose in List II. mereh' have to be labelled with the name of 
the substance, the word “ Poison/’ and tlie name and address of the 
seller. The following are the 2 >oisons at present arranged in these 
lists : — 


T.ist I. 

Aconite and its j)reparations. 

Alkaloids: all poisonous vegetable 
ones, and their salts. 

Arsenic, and its i^reparations. 

Atropine and its preparations. 

Caiitharides. 

Corrosive sublimate. 

Cyanide of j^otassium ; all metallic 
cyanides, and their preparations. 

Emetic tartar. 

Ergot of rye, and its i)rei>arations. 

Prussic acid, and j)reparations 
of it. 

Strychnine, and [U’eparations of it. 

Vermin killers, if i)roj>arations 
of poisons the i)reparations of 
which are in Pai t 1. 


List II. 

Almonds, essential oil of, unless 
de 2 )rived of i)russic acid. 

Belladonna, and its i)rej)arations. 

Caiitharides, tincture of, and all 
vesicating liquid preiiarations 
of caiitharides. 

Chloral liydrate, and its jirejiara- 
tions. 

Chloroform. 

Corrosive sublimates jire^iara- 
tioiis of. 

jMerciiry, red oxide of, and 
animoniated. 

Moiqiliine, iirejiarations of. 

Oi>ium and all prLqmrations of 
opium, and of popjiies. 

Oxalic acid. 

Phenol, and its iireparations. 

Vermin killers, containing poisons 
not subject to the provisions of 
Part T. 


Carbolic acid has only lately been added to the list, owing to the 
action of the Pharniaceutical SocieCv, which may, through its council, 
declare by resolution any substance to be a poison. kSucIi resolution 
re([uires tlie confirnuition of the Privy Council to be etfective. The 
following is taken from the B, M. c/., 2, 1902, p. 229 : — 

“On July 4th, 1900, a resolution was 2 )a.ssecl hy tlie Pliannaceidkal Society 
wliieli declared ihat liquid preparations ot carbolic licid and its lioniologucs con- 
taining more than per c(?nt. of those substances (oxcoi^t any imiparation prepared 
as a sheep wasli or for any other purposes in connectioir with agriculturi) and 
horticultui^, and contained iv closed vessels distinctly labelled ‘roisonous’) 
should bo added to Part II. of Schedule A. This resoliitioJi was confiiined on 
July 27th, 1900, and is now in force. 

‘^The Act of 1808 also authorised the Society to frame regulations for the 
keejaiig, dispensing, and selling of ]>oisons. .Some“ thirty years after the i»a.ssing 
of the Act— to be exact, on Juiiuary 11th, iSflO— the PhaimactMitical Society 
did adopt such rognJations, and they were duly confirmed. On May 28th, 1902, 
the Society passed a further regulation, the eJfect of which is to require* that 
liquid disinfectants, lik(i liuinients, emhrocations, and lotions, if they contain 
sclieduled poisons, sh(nild he sent out in bottles rendered distiiiguishalde by 
touch from ordinary lJl(>dicin^^ hottles, and that there should also bo affixed to 
ea(h such hotth*, in addition to the name of the article and to any particular 
ijistructions for its use, a label giving notice that the conteutvS of the bottle are 
not to be taken iiiba-mill^'. [The regulations now stand as follows (Lotulon 
OiizdtCy July 4th, 1902)]; — 

“ 1. That in the keeping of i>oiso]is each Lottie, vessel, box, or jiackage 
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containing a poison be labelled witb the name of the article, and also with some 
distinctive mark indicatiiig that it contains poison. 

“ 2. Also that in the keeping of poisons each poison be kept on one or other 
of the following sysfeins, namely— 

(«) In a bottle or vessel tied over, capj)ed, locked, or otherwise secured in 
a manner different from that in which bottles or vessels contiiining oi*dinary 
articles are secured in the same warehouse, shop, or dispensary ; or 

(b) In a bottle or vessel rendered distinguisliabJe by t*>uch from the bottles 
or vessels in which ordinary ai*ticlo8 are kept iji tlic same warehouse, shop, 
or disponsfiry ; or 

(f) In a bottle, vessel, box, or package kept in a loom or cupboard sot apai t 
for dangerous articles. 

“3. Tliat in the dispensing and selling of poisons all liniments, embrocations, 
lotions, and In/uifl dini nfedtntts containing poison be sc.^nt out in bottles rendered 
distinguishable by touch from oixlinary medicine lw)ttles, and tliat there also 
bo affixed to cacli su(‘h bottle, in addition to the name of the article and to 
any particular iustrii<dioiis for its use, a label giving notice that the contents 
of the bottle are not to be taken iutcrnally.” 

In FebruHiy, 1903, a departmental committee appointed by the 
Lord President of the Council issued a report on Schedule A of 
the Pliarmacy Act (vide Lancet^ 1, 1903, p. 599), chiefly with reference 
to restrictions in trade in iioisonous vermin killers, etc. In 1904 the 
Government promised a Bill on the subject, and went so far as to 
introdiK^e it into the House of Lords, but it went no further. 

Statistics, unless large enough, are notoriously fallacious, but the 
following facts are interesting : — 


Deatjis VLioM Poison. 

Accident and negligence b}’' scliediiled articles 
,, ,, ,, „ iion-sched tiled ,, 

Suicide ly sclieduled articles . . . . 

,, ,, noii-sclieduled . . . . 



1901.* 

229 


598 

615 

242 


580 

492 

1,049 

1,007 


It is very easy to find fault with the schedules both for what they 
contain and wliat tJiey omit. For instance, “ all vegetable iwisonous 
alkaloids ” is simply begging the question entirely, while a list which 
does not contain croton oil, tincture of digitalis, nor any lead salts, 
etc., etc., must certainly be considered very imperfect. Moreover, all 
poisonous substances which can be extracted from vegetables are not 
alkaloids — for instance, digitalein and stropiiantbin are both gliicosides 
— but the })oint is, porluips, hardly worth labouring in a work on forensic 
medicine, though it is easy to conceive bow questions and cases might 
easily arise around the definitions of these sclieduled jioisons. 

The analogous question of poisoiiiog in ordinary occupations 
trenches too much upon the domain of pul)lic health to he dis' 
cussed here. The reader is referred to the following for more infor- 
mation : — “ Dangerous Trades,” edited by Thomas Oliver, with 
numerous contributors (Murray, 1902) ; reports of the Chief Inspec- 
tor of Factories and Workshops issued as blue-hooks from time to 
time ; ‘‘ Notifications of Industrial Poisoning Cases under the Factory 

^ PJiarm. Joi/7\y July, 1898, p. 34. 

2 Eegistrar-Qenerars Eetui’u for 1901. 



328 


THE LAW ON POISONS. 


and Workshops Act of 1901”; Poison Legislation,” by Sir James 
Creighton Brown, an address to the Pliarniaceutical Society {Lancet^ 
2, 1898, p. 929). Vide also Blythes Poisons,” 3rd ed. (1895) ; “ The 
PJlFects of the Factory System,” by Allen Clarke (1899). 

There is an amusing and interesting article in the Pharm. Jour., 
1898, p. C91, on historical cases of poisoning from Socrates to 
Aguinaldo ; vide also C. J. S. Thompson, “ Poison Kornances and 
Poison Mysteries ” (1899). 

Definition of Noxious Thing. — It is impossible to lay down 
any abstract rules as to what may and what may not be considered a 
noxious thing within the meaning of the Act. As an extreme 
illustration we might mention a inece of plum-pudding given to a 
new-born infant. No one could contend that the Act specifically 
intended to include that article as a noxious tiling, and yet we see 
that it might be very noxious. This jirinciple will have to be fully 
considered {vide below, How Poisons act and the Circumstances 
that influence their Action ”). The medical witness must be 
prepared to show that the “thing” was “noxious” under the given 
circumstances. 

It has, however, been laid doAvn by the law (if. v, Ilcnnah, 
Cornwall Ass., 1877) that a noxious thing must be given in a quantity 
capable of producing noxious effects in order to come under the law’s 
definition of a “noxious thing.” Moreover, judges exercise a certain 
discretion in deciding between a substance which is essentially noxious 
and one that is only noxious by reason either of its excess or from the 
circumstances attending its exliibitioii. 

For all this, there can be no doubt that the intention of the law in 
using the Avords “ destructive or noxious thing” Avas to prevent the 
escape of a malicious scoundrel oh an^’^ simple technical plea that the 
substance Avas not a poison. On such false grounds Avhite precipitate, 
white hellebore, lobelia inflata, and oil of turpentine, have, in days 
gone by, been declared not to be poisons. 

Again, the substance administered may not be a poison in the 
medical signification of the term, and may not be popularly considered 
as such ; yet Avhen taken it may be noxious to health or destructiA-e 
to life. We have exami)les of substances of this description in iron 
filings, poAvdered glass, diamond dust, sponge, pins and needles, and 
such-like bodies, wliicli have been administered Avith the Avilful design 
of injuring, and have on various occasions given rise to criminal 
charges. * In cases of tbit kind, tlie legal guilt of a prisoner may 
often depend on the meaning assigned by a medical Avitness to the 
Avords destructive thirirf. Thus, to take an example, licpiid mercury 
might be poured doAvn the throat of aii infant Avith the deliberate 
inlcntion to destroy it. A question of a ])urely medical nature Avill 
then arise, Avhether mercury bo a “ destructive thing” or not; and the 
conviction of a prisoner Avill jirohably depend on the answer. Should 
a difference of opinion exist, the prisoner Avill receive the benefit of the 
doubt. V 

111 March, 1^7^, ii man was char^oiL under tho Adulteration Act, Avith solliug 
lozenges containing ])()W'dered glass and blue starch. Dr. Bornays, who gave 
evidence respo(iting tlie adult< •ration, wa.s asked whether the glass Avas injurious to 
health. His reply was that it was not, unless taken in largo quantity by children. 
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iind here the quantity wub very The case wae disinissed. Prosecutiou.s iiiulor 

the Adulteration Act Qio & liO Viet. c. 74, August, 1872) have given i-ise to many 
inquiries respecting the poisonous or injurious nature of a variety of substances 
mixed with arti(4es of food. 

The tenii adultcratioji, as it is used in this Act, iiicliulcs also any mixture of 
substances not inj urious to health which increases thf3 weight or bulk of things 
sold, as of water with milk, or chicoiy with coffee. Dr. Jjetheby found 40 per 
<;ent. of iron filings and 19 per cent, of silica in the form of fine Siind in certain 
kinds of tea. Prussian blue, Erench chalk, and yellow colouring matter have been 
detected in green teas, red oxide of iron in anchovy sauce and paste, and red lead 
in snuff. In all these cases the aiial 3 'st must be proparetl to state whether .such 
substances are or are not poisonous and injurious to health. 

It is veiT certain that Dr. Bernays was wrong in liis oj)inion in 
regard to glass. The Adulteration Act hardly s(»enis to be the best way 
(if convicting scoundrels who for the sake of a few pounds will run the 
risk of inflicting upon innocent persons serious ill health or even death. 
The difficulty lies with the word “ intent’' in the laws relating to 
poisoning. 

Intent. — The intent with whicli any given substance has been 
applie<l or administered is the law’s essential point. Whether the 
administering be follow-ed by an}" bodily in jury or not, the act is a felonj'^ 
or misdemeanour provided that intent to murder or annoy can he 
proved. 

A medical man was charged with “attempting to cause to bo ful ministered to 
an infant, a poisonous dose of laudanum. It was stated by a woman who nursed 
tlio child that the accused delivered to her two bottles eontaiiiing a brown licpiid, 
labelled “One teasj)uoiiful every three hours,’’ and directed her to give it totlie 
<‘hild. None was given. 8ome months after tlie death of the child from natural 
causes this charge was raised, and the bottles, still full of li({uid, wore jmxluced as 
evidence against the accused. On analysis the i)rescribed dose contained a])outfive 
minims of laudanum, or nearly one half-grain of opium — a dose likely to pi'ovo 
fatal to an infant only a month old. Assiiming the statement of the nurse who 
made the charge to b(3 true, the only inference to be drawn from the pres(‘ri})tion of 
siicli a dose for an infant, by a medical man would bo that he intended to destro}" 
the life of the cliild. The charge fell to the gnniiid, as dear proof was given that 
the woman who made it was not to be believed on her oath, and that it had 
originated in a desire to extort money. 


Poison on many occasions has been mixed with food, and thus 
administered with a view to injure or annoy a person. Canthari<les has 
been thus frcupieiitly given, and in one instance (November, 1859) eight 
members of a faihil}' suffered from severe symptoms of poisoning by 
reason of the wanton administration of this drug. In April, 18G0, 
several members of a family suffered from^severe sickness as a result 
of tobacco having been put into water contained in a tea-kettle ; and 
tartar emetic has been in some cases dissolved in beer or other liquids 
as a mere frolic, without any proved or probable inteution on the part 
of the offender to destroy life. The case of JWMulUni (Liverpool 
Aut. Ass., 185fl) revealed an extensive system of poisoning in the 
northern counties, in which tartar emetic was the substance emploj-ed. 
This drug, mixed witli cream of tartar, was oi)enly sold by druggists 
under the name of ‘‘quietness imwders,” snuhthe evidence established 
that women gave these powders to their husbands with a view to cure 
them of liabits of drunkenness. Before the passing of the Act from 
which the quotations at the head of this section are taken when the 
intent to murder had not been proved the offender had escaped, 
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although great bodily injury might liave been done by his wanton or 
malicious act. 

The quantity of a poisonous substance found in an article of food, 
or in a dead body, doeS not affect the Culpability of a person 
indicted for administering it. in the case of J/arZ/eJ/y (C.C.C.,May,1850), 
in whicli an attempt was made to administer sulphuric acid mixed with 
cofiee, Cresswell, J., stated, “If poison be administered with intent to 
murder, it is not necessary there should be enough in the article 
administered to cause death. If anj' poison be tliere, and tlie intent 
he proved, the crime of attempting to administer poison is complete.” 
p]rle, J., ruled to the same effect in reference to the discovery of a 
small quantity of arsenic in a dead body (2Z. v. Bacons Lincoln Sum. 
Ass., 1857). In 11. v. Southgate^ Parke, B., said, in reply to an 
objection taken, it was quite immaterial to define or prove in what 
veliicle a poison Avas given, or whether it was administered in a solid 
or liquid state. 

Now medical evidence obviously cannot have any direct hearing on 
intent, but indirectly it may have a bearing which is absolutely conclu- 
sive, as witness the case just quoted of a dose of five minims of laudanum 
to an infant. Tims drugs perfectly innocent in themselves, doses quite 
within medicinal limits, methods quite appropriate under other circum- 
stances, may all be used with criminal or annoying intent, and medical 
evidence will possibly ho thus the only means of proving intent by 
showing that any of the above factors were inappropriate for the 
l)arti(mlar case in which they Avere utilised. 

Ill reference to intent it is necessary to observe that the law does not 
regard the manner in which the substance administered acts. If it 
he capable of destroying life or of injuring lioaltli, it is of little import- 
ance, so far as the responsibility^ of a prisoner is concerned, Avhetlicr 
its action on the body' is of mechanical or chemical nature, or Avhether 
it operates fatally' by absorption into the blood or not. Thus a sub- 
stance which simply acts mechanically on the stomach or bowels may, if 
Avilliilly administered Avitli intent to injure, iiiA'olve a person in a 
criminal charge as much as if he had administered arsenic or any of the 
ordinary })oisoiis. If the substance criminally administered destroys 
life, Avhatever may be its nature or mode of operation, the accused is 
tried on a charge of murder or manslaugliter, and the duty' of a medical 
Aviliiess consists in showing that the substance taken was the* certain 
cause of j[]eaili. If, however, deutli be not the consequence, then the 
accused may he tried for •the attempt to murder or annoy by iioison 
(rule Statutes, supra). The Avords of the statutes are general, and 
embrace all kinds of substances, Avliethor tliey^ are popularly or 
I)rofessionalIy'' regarded as poisons or not. 

This quest ion of “ intent ” may ju-esent itself under anotlier asi)ect. 
In 11. y. Cluderaij (Exch. Chamber, .Ian. 19tli, 1849), the prisoner 
Avas indicted for administering poison Avith intent to murder. He Avas 
proved to Irave administered to a child nine weeks old two berries in 
the Itusk of Cocciilus Infiicus, and the berries passed through the body' 
of the child Avitlu)ut doing any injury'. It was submitted for the 
prisoner that, being in the husk, they could not be considered a poison. 
Tlie point was reserved by Williams, .1., Avho tried the case at York. 
It Avas now contended for the i^risoner that, although tlie kernel of this 
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imt was poisonous, still, having been given in the husk, which was hard 
of digestion, it could not he considered an administering of poison 
within the statute. The Cliief Justice said the court was of opinion 
that when a man administered something that was poison wdth intent 
to murder, but in such a way that it did not act, he was guilt}'. Con- 
viction affirmed. This is the only reasonable view to take of such 
a frivolous objection. The seed contains tlie j^oison, but the husk 
is inert; nevertheless the berry as a whole must be regarded as 
a poison. 
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SUB-SECTION B.— HOW POISONS ACT AND THE CIB- 
CUMSTANCES THAT INFLUENCE THEIK ACTION, 


With suoli Avide and indefinite ideas of a ‘‘iioison’' and of a 
noxious tiling,” medical evidence becomes at once easier and more 
difficult — easier because it has not to tie itself down to so hard and 
fast rules and definitions deadly ” poison, for instance, has been held 
by Erie, J., to be mere legal suridusage, and may be neglected) ; more 
diflicult because the medical jurist must be very accuratidy and 
certainly acquainted with all the varying influences which affect the 
action of drugs and all other substances which might be termed 
noxious. They are not scheduled by law except as above for certain 
purposes. 

If aii}^ doubts formerly existed whether tlie extenial a|)pUcation of 
poisons, by wounds or ulcerated surfaces, would be included in 
the words ‘■administering or taking,” they are now entirely removed 
by the Criminal Law Consolidation Act, 1861. The 22nd section 
sjiecially applies to such an offence {cidc numbered paragraph 5, Hapra^ 
p.^323) • 

Poisons and noxious substances tlien may act — 

A. Locally on application either to skin or stomach. 

Corrosives — c.//., strong acids and alkalies. 

/General — c.//., weaker acids or alkalies, mustard, 
T ! many minerals, mechanical bodies, such 

irniants. ^ powdered glass, etc. 

IXorvous — i'jj,, aconite, carbolic acid, etc. 

B. Remotely, after absorption into the blood, or by shock. 

By shock — e.r/., the shock of corrosives, hydroc) anic acid (?). 

By specific selection after absolution — 

On brain — narcotics: opium, chloral, etc. 

,, ,, excitants: alcohol. Cannabis Indica, etc. 

^ On cord — strychnine, tobacco, etc. 

On peripheral ii(?rves — coiiium, curare, etc. 

On kidneys — cantharides, cubebs, turpentine, etc. 

On salivary glands — mercury, etc. 

On the liver — phosphorus, etc. 

On mucous membranes — arsenic, etc. 

On heart — digitalis, etc. 

On bloodvessels — constringent : ergot, etc. 

dilating: amyl nitrite and other nitrites, 

' etc. 

In both ways, locally and remotely. 

Typically oxalic acid, carbolic acid, antimony, cantharides, 
etc., irritating locally in the stomach, and certainly 2)Ossessing 
unideasant jiowers after absoiption. 


O. 
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Only the most typical examples have been f^iven under each head- 
ing, A complete list means merely completing the materia medica 
(official and non-official) and adding a large number of plants, minerals, 
and artificial organic chemical compounds, for they can nearly all be 
shown to be noxious under certain circumstances. 

Illustrative cases will be found in abundance in the part of this 
work devot('d to S 2 )ocial poisons. It remains here to consider the 

CiRcui\rsTANCES WHICH Influence the Action of Poisons. 

A. Method of Administration.—!. By the Mouth . — Phis is, 
of course, the commonest method of all, and hence must be taken as 
the type in estimating dose, etc. In general it may be taken that if 
one represent tlie dose by the mouth one and a half to two ma}" be 
taken as the rectal dose and about one-quarter to two-fifths or more 
as the hyiK)dermic dose of a drug. 

The <;hief toxicological point is that any substance (other than 
corrosives, irritants, gaseous j>oisons, and a few others, c.//., HCN), 
taken in tliis way, has to be digested, or at least absorbed through 
the gastric mucous membrane, before it j^roduces effects. By the 
slowness of gastric absori)tion {vide i>. 338), or by the action of the 
liver (througli wdiicli organ many substances passing from the 
stomnch have to go), some poisons, tv 2 )ically snake venom, would 
seem to bo rendered almost inert. In regard to snake venom this 
is most marked. The following experiment by Dr. Taylor is very 
striking; ‘Mn June, 1873, Dr. Pavy and I i)erformed two experi- 
ments with the dry poison of the cobra di capello, wliich showed 
that even in a fasting animal no efiects were i)roduced when it was 
injected into tlie stomacli. Two grains of diy cobj’a 2 ><>ison were 
mixed with a small quantity of distilled water and introduced into 
a wound in the cellular tissue beneath the skin of a rabbit. Sym- 
2 >toms of ])oisoning showed themselves in a quarter of an liour, and 
the animal died in twenty minutes afterwards. A similar quantity 
of the cobra 2 ><>ison was injected into the stomach of a healthy 
young dog which had been ke 2 >t without food for many hours. No 
symptoms of 2 ^oisoning were at any time observed” (Guy’s llosp. 
Kep., 1874, and also many other more recent experiments by Dr. 
Fraser, of Fdinburgh), 

In regard to otlier substances and also in the matter of dose it 
is probable that the princi 2 >le enunciated on p. 338 with reference to 
the rates of absolution is resi^onsible, vej'y largely at any rate, for 
the results. 

2. Hypodermically. — B 3 ’^ this method (chiefly" resorted to bj" medical 
men and other more skilled individuals, mostly" suicidal, rarely homi- 
cidal) the substance introduced reaches the general blood stream 
without passing through the digestive organs. Snake poison can be 
administered in this waj^ only, if it is to be effective, at least in small 
doses. Generally S 2 ieaking, the dose required for lethal results is about 
a third less than by the mouth, but the exact proportion is of course 
very variable. The method is, without special 2 )i*ocautions {vide next 
2 ^aragra 2 ih), only available for such substances as are soluble in the lymph 
or tissue juices. The editor is not acquainted with any case of this 
nature that has come before the criminal law. 
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3. Liirarascularly , — Tliis luetliocl, the opening of a vein and injection 
of the substance directly into the blood, is only made use of in scientific 
experiments, though it is conceivable that it may be unintentionally 
adopted when the point of the h^^podormic syringe b}" accident just 
penetrates to the lumen of a vessel. It again can only be used for 
soluble substances unless the results of emboli are to be studied. 

4. Eftflermicalb /. — Rubbed on to, and absorbed through, the skin, 
physiologically identical with the liypodermic method. It is practically 
only used for ointments, liniments, and plasters, and occasionally 
])Owders are dusted on to a raw surface for absorption or for local relief 
of pain. IVdsoning by this means is rarel}" homicidal — with intent, 
at least — but occurs rather frequently from carelessness and accident. 

5. Ih/ Recliim, Vanina, or Bladder . — These means are occasionally 
resorted U'i with criminal intent, especially in the procuring of an 
abortion. The dose required is usually considered per rectum to be 
about twice that by the mouth, owing to the slowness of absorption 
from this viscus. The following case was reported to the editor by 
Dr. Lane, of Inverell, New South Wales : — 

An inquest was held in August, PM>2. on tho body of Selina Kliz. Doolan, who 
died, about twenty minutes after an injection of an enema made by stoojung about 

oz, of “ Vaukeo Doodlo ” tobacco in a ejuart of boiling water. The public 
analyst extracted six minims of nicotino from tlio abdominal viscera of tho 
<lec(;ased. A verdict was returned bj' tho coroner's jury to the effect of death by 
misadvontiiro. 

The evidence was very conclusive of the nature of the poison and 
its method of administration, the latter being chosen for the purpose 
of relieving constipation. 

From the lioalthy bladder such absorption is commonl}’ denied in 
toto, but irritation is very easily excited by substances which are 
foreign to tlie viscus, and this may profoundly alter the physiological 
))owers of absorption of the organ as well as its primary function. 

0. By the Lungs. — A poisonous dose of any drug may be accident- 
ally given when using intralaryngeal injections and applications ; solid 
])ieces of caustic, etc., may also under similar circumstances un- 
intentionally slip down the larynx. Accidents, and even fatal ones, of 
this kind have occurred, and warrant care in manipulation of dangerous 
applications to the upper food and air passages. Poisoning by the 
lungs is, Jiowever, commonly the effect of 2 >oisonous gases such as 
CO, COj, IJCN, PHs, coal-gas, etc. Accidents with gas-pipes and 
suicide by the same mean.? are of very common occurrence, and it is 
easily possible to imagine how homicide might be thus attempted, 
though its proof would require evidence other than medical. Occa- 
sionally death takes place from the lungs when corrosives are taken or 
when the person is exposed to the fumes of the volatile acids IINO3 
and HCl. Cases will he found under that heading, vide infra. 

Of comparative dose by the lungs nothing can be said, as the gas 
may kill by local action, causing spasm or inflammation, by being 
simply irrespirable, or bj^its action after absorption, as in deaths from 
chloroform inhalation by CO or CO2, etc., etc. {vide Gaseous Poisons,” 
infra). 

B. Idiosyncrasy. — Of the genuine existence of the intolerance 
exhibited by certain people for certain drugs and even articles of diet 
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there can he no question. Its exphination is extremely clifiicult nn<l 
quite speculative. Fish, e<^{^s, aii<l fruit are the coinnioiiest illustnitions 
of (iiet(?tic articles whicli uill even wlieii quite fresh (so that no ques- 
tion of so-called ptoinnine i)oisoniiig can arise) cause in some peoide 
definite toxic symptoms — urticaria, diarrlima, albuminuria, etc. The 
editor is not aware of any case of this kind actually proving fatal, but 
many cases are reported where the symptoms have been serious and 
even apparently dangerous. l\>tassium iodide and bromide, opium, 
merciny, and belladonna are illustrations amongst drugs Avith similar 
peculiarities. 

A fatal caso occurred in the Lomloii Hospital some years ago in which a. 
<?hild lost its life by the administration of one small dose (one or two gmins only) 
of bromide of potassium. The drug produced a severe bromide rtish, under 
which the child sank. 

It is difficult to imagine this point being taken advantage of for 
homicidal purposes, but certainly accidental cases oo(Mir Avith great 
frequency. The subject of idiosyncrasy is thus of importance in a 
medico-legal view Avhen symptoms resembling those of poisoning 
folloAV a meal consisting of a particular kind of food. In sucli a case, 
without a knoAvledge of this peculiar condition, avc might Imstily 
attribute to poison effects Avhich were really due to another (.-ause. 

C. Age. — "This is to some extent connected Avitli, or a variety of, 
idiosyncrasy. There are, for instance, many articles of diet which may 
justly bo called ‘‘noxious** or even poisonous for a baby Avhich are 
Avholesome enough for an adnlt, and jnr contra a healthy boy Avill eat 
many things Avilli impunity, tliat might giv-e his father serious cause for 
regret. Many cases of criminal neglect in children in all probjibility 
depend largely on the unsuitability of the food given to a baby quite as 
much as on absolute lack in (piantity, and a medical jurist must be 
acquainted Avith the principles of infant feeding, llefore the Baby 
Farming Act there can be no doubt that many criminals escaped 
proper punishment owing to a plea that the child bad been fed, the 
fact being overlooked that the food ,Avas utterly unsuitable, to use no 
stronger term. There are also some drugs of Avhich children can take 
more than their proportionate dose ; mercury and belladonna are two 
AA^ell-knoAvn examples. On the other hand, there are some of wliich 
they cannot take a proportionate dose. Opium is liere the great 
example, Avhich lias to ho given very cautiously indeed to young 
children. The explanation is obscure, but no doubt depends to a great 
extent on the fact that a child’s tissues^ are very immatuie, ?.<?., 
unusually susceptible to external influences, during the period of 
growth. 

D. Habit.— Habit, it is Avell known, diminishes the effect of certain 
poisons. Thus it is that opium, when frequently taken by a person, 
loses some of its effect after a time, and requires to be administered in a 
largely increased dose. Indeed, confirmed opium-eaters have been 
enabled to take at once a quantity of the drug which Avould have killed 
them had they commenct^d with it in tlie fp*st mstance. Even infants 
and children, who are well knoAVii to be especially susceptible of the 
effects of opium, and are liable to be poisoned by small doses, may, by 
the influence of habit, be brought to take the drug in very large quan- 
tities. This is well illustrated by a statement made by Grainger (Rep. 



386 


HOW POISONS ACT AND THE CIllCUMSTANCES 


of tlie ChiWreii’s Kinploj^ment Conimission). It appears tlint the 
system of driigt^ing (‘hildreu with opium in the factory districts at tliat 
time commenced soon afterbirth; and tlie dose was gradually increased 
until the child could take from fifteen to twenty drops of laudanum at 
once. This liad the oilect of throwing it into a lethargic stupor. 
Healthy children of the same age would be killed by a dose of five 
drops. 'I'he same influence of habit is manifested more or loss in the 
use of tobacco, alcohol, ether, chloroform, strychnine, and other 
alkaloids. Christison has remarked that this influence is cliiefly 
confined to poisons derived from the organic kingdom. It is so limited 
with regard to mineral substances that it can scarcely be said to exist, 
except with respect to arsenic aiul corrosive sublimate. 'Phere is 
satisfactory evidence that a human being lias accustomed liimself, by 
habit, to take arsenic daily in doses tliat would prove poisonous to the 
generality of adults. 

In reference to the Styriaii practice of a.rsoni<*-eat.ing, 

Tli>sooo has publishcil a rase in which, according to information snppliod io him, 
a Styrian took in one day four and a half grains of white arsenic, an<l on the day 
following live and a half grains, crushing the mineral between his teeth and 
swallowing it. The day after ho had swallowed the second dose the man left the 
idaeo in his usual health, and tliero is iio fnith(*r record of him. Knap]) stat es that 
a man om o took in his j)r(»sence seven and a half grains of arsenic, which did not; 
produce the slightest visible intliion(‘o on his feelings. A portion of his urine 
passed on the s:ime and tlio followiiig day was exainincd by Marsh’s j)roct‘ss, and it 
was found to contain arsenic {Kdiv. Mnuih, J(nn\, January, I8()tb p. (JOb). Other 
cases of a similar kind arc related by K. 0. Machigan in the same journal. 
►September, p. ‘200. lie saw one man swallow between four and five grains of 

arsenic in powder. This man had been accustomed to take it for a year, beginning 
with small do.ses ; lie did not suffer from any had effects. A man, mt. lO, swallowed 
six giains of arsenic, washing it down with cold water. Arsenic was detected in 
tlie urine about nu liour after the poison was swallow’ed ; but: as they were habitual 
arsenic-oalers, it is jirobable that the eliminated arsenic may have been of longer 
date. 

That such cases tis these are of an exceptional nature is pj oved by 
a case communicated to the KdiiK Alai. Jodr., 1864, p. 16, by Parker, of 
Halifax : 

A man who had cai-riod on the practice of arsenic-eating for threo or four years 
suffered from all the symptoms of arsenical cachexia. He sank under this practice, 
and after deatli the usual a])pearanc(*s of clironic pc>isioniug by this substance wore 
found. A chemical analysis sliowod only slight traces of arsenic in the liver, and 
none in the stomach. 

llahil appears to havo usually so little influence on this siib- 
stnneo under the most careful medicinal use in this country, that 
tlie author believed no medical practitioner had ever succeeded in 
causing a patient to take a lethal quantity, two grains at a dose. Hunt 
fixed iJie maximum dose at one grain (two draclims of Fowler’s 
solution). In lioscoe’s informant’s case, the man swallowed in two 
doses, on two successive days, a quantity of arsenic equivalent to two 
ounces and a half of Fowler’s mineral solution, i.c., sufficient to kill 
five adults. There is, however, a difficulty in assigning the alleged 
tolei'ance of this poison merely to habit. Jloscoe quotes from Schafer 
a most important case of tlie administration of no less than 555 
grains of arsenic to a horse in twenty-three days, without an}^ evil 
effects being produced.” It is not stated that the animal began to take 
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arsenic in early life ; and habit could have had but little influence in 
three weeks on the large quantity here given, even admitting that small 
doses were given at first, and that these were gradually increased. As 
no evil effects were produced, tlie only inference is, that by some 
speciality of organisation arsenic was not a poison to this animal. 
There are on record several instances of human beings having recovered 
from very large doses {vide infra, Poisoning by Arsenic 

Roscoe’s pamphlet satisfactorily shows that S 3 unptoms of acute 
poisoning, gastro-enteritis, and death, are sooner or later the results of 
the adoption of tliis dangerous practice in Styria. It would be difficult 
to persuade an Englisli peasant, however ill educated, that he could 
safely put into his daily food a substance whicli he used for destroying 
vermin, or an Englishwoman that she could safely take, to improve 
her personal attractions, a mineral which i)regnant women were in the 
habit of using to procure abortion. 

The alleged impunity of the Styrians in the habitual use of arsenic 
may be occasionall}’^ <luoted to explain the detection of the poison in a 
dead body or a motive for its purchase ; but no scientific witness who has 
seen anything of the operation of arsenic in this country can allow 
these statements to influence his opinion of its effects on human beings. 

The form in which the author knew the question of habit to be 
seriously raised in medical jurisprudence was this : whether, while the 
more prominent effects of a poison are there!)}" diminished, the insidious 
or latent effects on the constitution are at the same time counteracted. 
'L'he answer is of some importance in relation to the subject of life 
insurance, for the concealment of the practice of opium-eating by a 
person wffiose life Avas insured has already {vide Vol. 1., p. 936) given 
rise to an action, in which medical evidence on this subject was 
rendered necessary. As a general principle we must admit that habit 
cannot altogether counteract the insidious effects of poisons, and 
that the practice of taking them is liable to give rise to disease or to 
impair health. 

The whole question of the effects of arsenic-eating has, however, 
since been raised on the occasion of the trial of Mrs. Maybrick (R. v. 
Florence Mayhrick, Liverpool Sum. Ass., 1889), when it was contended 
that the deceased, Mr. Maybrick, was an habitual taker of arsenic ; but 
the evidence as to this was inconclusive (Guy’s Hosp. Rep., 1889, 
xlvi. 307). 

There can be no doubt that workmen in chemical factories ,do to a 
certain extent (probably a limited one) becoirfe accustomed to taking in 
with impunity quantities of poisons or noxious substances which would 
produce very serious symptoms in one not so habituated. Thus on 
the authority of Dr. Hill, of Woolwich, tlie editor is informed that at 
the chemical works at Silvertown the workmen are, to say the least of 
it, extremely careless in connection with cyanide of potassium. It 
accumulates on the beard and face, and quantities which would liavo a* 
most serious effect upon ordinary individuals, are apparently swallowed 
with impunity. Dr. Hill goes even further m regard to the habits of 
the workmen. 

Apiirt from mineral poisons, tobacco, opium, and cocaine are good 
illustrations amongst vegetable i>roducts, alcohol and chloral amongst 
organic chemicals. 

M.J.— VOL. 11. 
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Such a iioiiit as habit has generally to be considered in connection 
with accidental poisoning by an overdose. It rarely crops uj) in homi- 
cidal cases ; the Maybrick case is the most notorious example. In 
suicide the editor believes that a big dose is often taken with an utter 
carelessness as to results, without deliberate intent to destroy life (opium 
and chloral in lieart disease, for instance). Evidence of such habit is 
usually easy to obtain, and throws considerable light on the case. 

E, Dose. — This is too obvious to require much coininent, but at 
the same time, though obvious, it is a point of the greatest importance. 
We are constantly prescribing drugs in small doses ^Yhich in larger 
doses ^vould prove very “noxious ” and even poisonous. The medical 
jurist must accordingly be well posted in the doses of drugs, and 
especiall}" must he be able to refer to doses which have actually proved 
fatal. 

There can be no doubt that there are certain conditions of the 
system and its organs which appear to confer a power of tolerating hu*ge 
doses of drugs wdiich under other conditions would prove poisonous. 
Thus persons labouring under tetanus and hydrophobia have taken 
without producing dangerous symptoms, doses of opium which in health 
would have killed without fail. A similar remark may be inade of alcohol 
in disease. In many of such instances there can, how^ever, be no doubt 
that the explanation lies in alterations in absorption and excretion rate, 
to which we must now^ devote some attention. 

F. State of Stomach and Kidneys. — These organs have such 
an important bearing on j^oisons in general and the effects of varying 
dosage in particular that rather full attention must be given to them. 
We have — 

1. Disease in general checking the function of absorption from the 
stomacli and excretion froui the kidney. 

2. Locid disease of stomach or kidney causing vomiting or deficient 
absorption or excretion. 

3. Effects of sleep oji digestion or excretion. 

4. Amount and nature of tlie contents of the stomach when tlie 
poison is taken, influencing action and time of action. 

To understand the significance of the point under discussion the 
following idea must be borne in mind. A dose of non-irrit«nt poison 
(corrosives and irritiuits me not included, their action belonging to 
a rather different category) taken into the stomach or injected liypo- 
dermicidly (in hypodermic administration the localit}^ of injection 
corresponds to the stoinacli) may he divided not only theoretically, 
but practically, into three parts, wJiich may be designated Xy ?/, Zy 
(x being that part still left unabsorbed in the stomach or intestine ; 
z that part wliich has been excreted by kidneys, skin, lungs, or 
how-el ; and // that part wliieh has been absorbed and is still either 
in the blood or in contact with or within the tissue cells). Tlie 
symptoms exliibited are not due to x nor to Zy but eutirel}" to y. 
Ill corrosives and irritants the symptoms are at first entirely due to x, 
but later may, and in^many cases are (oxalic acid, phosphorus, etc.), 
<lue to both X and y. Now tlie rate of absorption from tlie stomach is a 
function of two variables : (1) the intrinsic power of certain substances 
to osmose through membranes; (2) the condition of the stomach wall; 
and similarly the rate of excretion from the kidneys (lungs, bowels, etc.) 
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is also a fiinctioii of the same two variables. In health (or rather in 
experiments on animals in health) a little information has been obtained 
with regard to the osmotic capability of certain substances which ma^" 
be tliought to exert no specially deleterious effect upon the absorbing 
or excreting cell in their passage through such cells, but we have no 
means of knowing how far and in what way poisons maj’’ affect these 
cells. Broadly speaking tlie ratio of rate of absorption to rate 
of excretion gives us a rough measure of y, not one perhaps of great 
practical value, though it may help us in treatment a little, but certainly 
one of great theoretical interest. It might, for instance, be raised for 
tlie defence of a criminal that the amount of poison found in the 
stomach (.?*) or in the tissues {ij) was not sufficient to kill. The above 
consideration sliows how such a defence may be met and the amount of 
bearing it has on the dose administered. 

(1) General Diseases. — There can be no doubt that in acute 
pyrexial disease absorption from tlie stomach is reduced to a mini- 
mum, if not actually held in abeyance. The editor feels certain that 
the impunity with which ounce doses of the tincture of digitalis are 
administered in delirium tremens is owing largel}^ to non-absorption ; 
digitalis has also very certainly a small specific; rate of absorption. 
The same argument may hold good for opium in tetanus, vide above. 
Chloral, alcohol and many soluble salts have per contra a high specific 
absorption rate, and the action of heroic doses of these, as administered 
in delirium tremens, trenches on the ground of physiological antagonism 
which will be mentioned later (j^p. 358 cf seq,). In apyrexial diseases, 
provided the stomacli is liealthy the editor does not think much stress 
can be laid on variations in absorption. 

On the other hand, a person very feeble from disease may succumb 
to a dose that is ordinarily quite safe. Antimony, for example, might 
thus kill by syncope, as it is a powerful depressant. Opium, again, 
sliould be avoided in severe lung affections, or used with great care. A 
knowledge of these facts is of importance in reference to cliarges of 
malaj^raxis when death has arisen from ordinary or extraordinary doses 
of medicines, administered to persons labouring under disease {vide an 
inquest reported in the dail}’' press on December 2nd, 1904, where the 
propriety of the dose of opium given in disease was called in question). 
Ill such cases aiiotjier mode of treatment should be substituted, or a 
smaller dose than usual given, and its effects carefullj^ watched. In 
some instances, however, full and large doses of powerful drugs have 
been recklessly given, and wheji a fatal result has followed, there lias 
been a strong disposition to refer death to the sujqiosed disease, of 
which, however, sometimes no trace could be found in the body. 

It is not quite so clear that excretion from an otherwise healthy 
kidney is siinilaily aflected by pyrexial disease. The well-known 
diminished quantity of urine in fevers may be due to increased 
excretion from the lungs, though it may be due to the evil effects of 
toxins in the blood on the secreting cells of the kidney. 

(2) Local Gastric Diseases. — Thos^i are so frequently (forms of 
gastritis) associated with vomiting on the slightest (or no) provocation 
that the poisoji will probably depend mainly upon the item x for its 
ultimate effects (exhaustion), an important consideration in administer- 
ing inappropriate food in alimentary diseases. In pyloric stenosis and 

* • * 22 — 2 
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conditions of atrophy and ulceration from cancer tliere can be no 
question that absorption is interfered with. 

The likeness between this local disease and the syinj)toins of 
chronic irritant poisoning has led to the non-detection of many 
cases of crime, discovery only coming either by accident or a sus- 
picious frequency in the manner of death, Palmer’s case for instance, 
or Chajnuan’s. 

Local Disease of the Kidney. — In actual poisoning (criminal or 
accidental) the condition of the kidneys does not come so niucli into 
consideration as it does in those cases of illness where we ai‘e 
administering drugs in medicinal doses and care is required to prevent 
an undue increase in the item y above ; on this ac<jount opium and 
mercury must be cautiously administered in known Bright’s Disease and 
a cumulative actitui is alleged against several drugs but typically against 
digitalis. The editor would himscdf prefer to make a charge of careless- 
ness against the administrator who, when giving drugs known to be 
slowly excreted, does not order a daily measuring of the urine that lie 
may have an early warning of insufficient elimination. The conditii>n 
of the kidneys does, however, now and again arise when we have 
managed to ward off the immediate effects of a i>oison and are hoping 
tliat tile excretory organs may be able to d(^al satisfactorily with the 
quantity we have been unable to eliminate or neutralise ; this holds 
typically in such cases as poisoning by cantharides, mercury, turpen- 
tine, carbolic acid and a few other drugs. Now it has to be borne in 
mind that there is (1) the original health of the kidney and (2) its 
health wliile it is attempting to pass these substances through its cells, 
to be considered, and it is quite possible for such damage to be done 
by the excretion that permanent disturbance niaj" remain. To further 
discuss the matter here would lead too far into clinical as opposed to 
legal medicine. 

(3) Kffects of Sleep. — The admitted slowness of absorption from 
the stomach during sleep lias to be remembered in cases wliere the 
symptoms of poisoning have been delayed for some time, and it is 
found that for part or all the time the victim was asleep. 

(4) Amount and Nature of the Contents of the Stomach. 

— Facts cleaiiy prove that the chemical interchanges between the extra- 
ordinary variable substances wliicli are put into the stomach, do not go 
on in quite the same manner as they do in a test-tube in the laboratoiy, 
tliougli they may be approximately tlie same, for we use the principle 
in administering a direct'antidote. However this may be, it is very 
certainlj" true that food prevents contact with the stomach wall to some 
extent, and thus diminishes in a degree tlie effects of some less soluble 
irritants ; at tlie same time dilution has to be considered when tlie 
stomach contains much liejuid or bulky pultaceous contents ; absorption 
is also influenced in some physiological (as opposed to the above 
merely physico-chemical) manner by the presence of food and by its 
preparedness for absorption. Arsenic, acids, alkalies and some other 
irritants are typical exanqiles of poisons, the action of which is thus 
hindered and delayed b}*^ the presence of a bulk of food, liquid or solid, 
in the stomach. Per contra, when the stomach is empt)^ more rapid 
and intimate contact with the mucous membrane, less dilution, and 
quicker absorption are all favoured ; it is very easy to see the bearing 
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of these factors on the question of the dose of a poison in comparison 
with the rapidity of its action. 

G. Concentration. — This chiefly affects irritant poisons whicli, 
when concentrated, almost become corrosives. The acids and alkalies 
for instance wlien concentrated will bum the mouth, gullet, and stomacli, 
and a dose winch would thus possibly lead to a fatal issue sooner or 
later, may in weaker dilution be swallowed with impunity ; of drugs 
which act after absorption, concentration has per ne no consequence, it 
is the total dose, or rather the part absorbed (y), which is in question. 

II. Chemical Combination. — This is principally a question of 
direct neutralisation, q.v., but one must draw attention to the difference 
.between certain chemical compounds amongst themselves, and between 
them and the elements of which the}’' consist. Take the compounds of 
mercury for instance, calomel and corrosive sublimate, or the two iodides, 
how widely their doses differ; take hydroc\^anic acid or any other 
organic j)oisonous bod}^ we simply cannot compare its action with that 
of its elements, there is no comparison. 

I. Physical State (Gas, liquid or solid). — This is principally a 
matter of the portal for enti’ance, or method of administration, and a 
question of absorption rather than one of the actual state of the sub* 
stance. Poisonous gases such as CO^ or even CO, may be present in 
the stomach without harm in quantities far in excess of those which if 
admitted to the air passages %vould cause serious trouble. Per contra 
liquids and solids might and do produce much harm in the lungs, 
though little if placed in the stomach. 

Perlnips here may be mentioned the fact tliat hard old pills will 
often enougli ])ass unchanged through the alimentary canal. Keratin, 
again, is a substance (insoltible in the acid gastric juice, soluble in the 
alkaline contents of tlie small intestine) used to coat pills intended to 
become a<‘tive only in the intestine ; a poison given in a keratin coat 
might have its action delayed several hours. Vide also ante^ p. 330, 
where a boi-ry of cocculus indicus still in its husk was very justly 
tej’med a f)oison. 

These considerations on the circumstances influencing the action 
of poisons may appear a little i>rolix and commonplace, but they are 
very germane to the ^subject, for they enable the medical jurist to see 
tlie drift of, and to answ’er so far as explanation is possible, the following 
questions which a defending counsel is sure to put: 

Wliat was the actual cause of death ? * 

Why was it poison and not disease ? 

Wliat is the fatal dose of the alleged poison ? 

Why did the symptoms not occur at once, or why did they ? 

Why did tliey vary from the usual time of occurrence ? 

Was the dose a necessarily fatal one ? 

Many others, too, are likely to occur to a counsel in his endeavours 
to sliow : 

(1) That death was not due to poison at all.* 

(2) That if so it was not the alleged poison, because (a) the symptoms 
did not occur at the usual time, nor (b) in the usual order. 

Take the time, for instance, at which symptoms appear after 
swallowing a poison. 
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This question requires examination, because the more common 
poisons, wlien taken in fatal doses, generally cause death within definite 
l>einods of time. By an attention to this point, we may, in some 
instances, be enabled to negative a charge of poisoning, and in others 
to fonn an opinion of the kind of poison which has been taken. In a 
court of law a medical practitioner is often required to state the usual 
2 ^eriod of time within which poisons ju’ove fatal. It is to be observed 
that, not only do poisons dilfer from each other in this respect, but that 
the same substance, according to the form or quantity in which it 
has been taken, may differ in the rapidity of its action. 

A large dose of i)riissic acid, f.c., from half a fluid ounce to an ounce 
of two per cent, acid, may destroy life in less than two minutes. In 
ordinary cases of poisoning by this substance a person dies — f.c., all 
signs of life have commonly ceased — in from ten to twenty minutes : 
if he survives half an hour, there is some hoi)e of recovery. In the case 
of seven epileptics, accidentally poisoned by a similar dose of this acid 
in one of the Parisian hospitals, the first died in about twenty minutes, 
the seventh survived three-quarters of an hour. 

Oxalic acid, one of the most energetic of the common poisons, when 
taken in a dose of from half an ounce to an ounce may destroy life in 
from ten minutes to an hour : if the poison is not perfectly dissolved 
when swallowed, it is a longer time in proving fatal. 

The strong mineral acids, in poisonous doses, destroy life in about 
eighteen or twenty-four hours. 

Arsenic in the form of arsenious oxide or acid (white arsenic), 
operates fatally in from eighteen hours to three or four <lays. It has, 
however, in more than one instance, killed a person in two hours. 
A woman of the name of Russell was tried and convicted (Ticwes Sum. 
Ass., 1826), for the murder of her husband, by poisoning him witli 
arsenic. The poison was detected in the stomach ; but the fact of 
poisoning was dis])uted by some medical witnesses for this among other 
reasons, that tlie deceased liad died three hours after the only meal at 
which the poison could have been administered to him. The authority 
of Sir A. Cooper and others was cited to show that, according to their 
experience, they had never known a case of poisoning b)>' arsenic to have 
])roved fatal in less than seven hours. 'Ihis may be admitted, but, at 
the same time, there was siiilicieiit authority on the other side to estab- 
lish that some cases had actually proved fatal in three or four hours. 
So far, as this objection was concerned, the prisoner was in’operly 
convicted. In relerenco to the medical question raised at this trial, 
we may observe that two cases have occuiTed in which the individuals 
(lied certainly within two hours after taking arsenic ; and several 
instances have been reported in which death has taken place in from 
three to four hours after the administration of this poison. It is quite 
obvious that there is nothing, so far as we know, to prevent arsenic 
from destroying life in an hour, or even within a shorter period. A 
ease will be related in which death took place from arsenic probably 
within twenty minutes, (This is a very doubtful case. — Sir T. 
Stevenson.) These matters can be settled only by a careful observa- 
tion of numerous cases, and not by any a prioH reasoning, nor by a 
limited individual experience. 

Opium, either as a solid or in the form of laudanum, cominouly 
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proves fatal in from six to twelve Iiours ; but it lias been known, in 
several instances, to destroy life in less than three hours ; on the 
other hand, it has never been known to destroy life instantaneously or 
within a few minutes ; those who survive tlie eifects of this poison 
for twelve hours are considered to have a fair chance of recovery. 
This must be understood to be merely a statement of the average 
results, as nearly as we arc warranted in giving an opinion ; but the 
medical jurist will of course be aware that the fatal period may be 
protracted or shortened, according to all the circumstances above 
detailed. 

In all instances of SUdden death there is generall}’' a strong 
tendency on the part of the public to suspect poisoning. Thej^ do 
not consider that persons may die a natural death suddenly, as well as 
slowly ; or, as we shall presently see, that death may really take place 
slowly, and yet be due to poison. This prejudice often gives rise to the 
most unfounded suspicions of poisoning, and, at the same time, leads to 
cases of chronic or slow poisoning being frequently mistaken for natural 
disease. One of the means recommended for distinguishing narcotic 
poisoning from apoplexy or disease of the heart, is the difference in 
the rspiditv with which death takes place. Thus, aj^oplexy or disease 
of the heart may prove fatal either instantly or within an hour. The 
only ])oisons likely to operate with such fatal rapidity, are prussic acid 
and ni(M)tiue. Poisoning by opium is commonly protracted for five or 
six hours. Thus, then, it may happen that death will occur with such 
rapidit}*^ as to render it impossible, under tlie circumstances, to 
attribute it to narcotic i)oison. 

Chronic Poisoning. — When a poison destroys life rapidly, it is 
called a case of acute poisoning, to distinguish it from the chronie form 
i,e,, in wliicli death takes place slowly. Chronic poisoning is a subject 
which frequentl)'^ requires medico-legal investigation. Most poisons, 
when their efiects are not rapidly manifested, owing either to the 
smallness of the dose or to timely treatment, are capable of slowly 
undermining the powers of life, and killing the patient by producing 
emaciation and exhaustion. This is sometimes observed in the action 
of arsenic, corrosive sublimate, and tartarated antimony. The characters 
of clu’onic poisoning have of late years acquired a special interest for 
the medical jurist. ^ Tliere is a dilliculty about them which no accuracy 
of observation or judgment can surmount. The poison or poisons, if 
found in the dead body at all, must necessarily exist in fractional parts 
of a grain. This alone will be sufficient to^allow a defending* counsel 
to raise the question whether death has been caused by the poison, 
although it is quite consistent with medical experience that a 2 >erson 
may die from chronic poisoning, and little or none of the 2)oison be 
found in the body after death. In the case of Mrs. James (iJ. v. 
Winsloxv), not more than the tenth part of a grain was found in the 
whole of the tissues of the body ; in the case of Isabella Banks (11. 
V. Smethurst), the quantity was small; Vvl*ile in the case of Mrs. 
Peters, of Yeovil, examined by Herapath, ifone was found in th(3 
body, although this chemist had extracted a quantitj^ of antimony from 
the urine of deceased, in less than nine daj^s before her death, showing 
the possible importance of the jiart z (supra). In tliis case Garland had 
also found antimony in the evacuations during life, and had referred 
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the intermittent irritation of the stomach and bowels, from which 
deceased had suffered, to the secret use of this mineral. The jury 
retmmed a verdict that deceased had died from disease and that death 
was accelerated by some irritant {Lancet^ 1860, 2, p. 119). On 
some trials for poisoning it has been a contested scientific question, 
whether a j)eison can die from poison and no trace of the poison 
remain in the body. Ilerapath’s evidence in Peters’ case not only 
proves the affirmative, but goes to show that antimony may act fatally 
and be entirely eliminated from the system in about a week {Med. 
Times and Oa^., 1860, 2, pp. 190, 271, 317). 

When only traces of arsenic, antimony, copper, phosphorus and a 
few other minerals are found, defending counsel may raise the question 
whether they are not natural constituents of tlie body or of certain 
articles of food ; the recent discovery of arsenic in beer at Manchester 
and elsewhere has shown how many hitherto unsuspected sources of 
this element, and unsuspected channels of its admission to the body, 
there may be. It may, however, be positively stated that neither 
antimony, arsenic, copper nor lead are really natural constituents of 
the body, and if found even in the minutest traces an explanation of 
why they are found must be forthcoming. 

In 1878 in Fi-ance (Court of Assizes of the »Soino) a chemist named Dauval was 
condemned to penal servitude for life fur wife murder by poison. Extreinel}’^ 
minute traces of arsenic were found in her body. In 1904, although discharged 
from th<» convict sottloincnt, he applied for a revision of his case and sentence under the 
French law of l89o, which enables the 8u]>reme Court to sot asblo a jiulgiuent ajid 
sentence in a criminal case, and order a new trial whenever a fresh fart is disclostMl 
sufficient to possibly establish the innocence of the accused. It was allog*‘d as suck 
a “new fact ” that arsenic might be normally present in the body, and so strongly 
did the judges feel that such was })ossiblo that they allowed a new trial, \vhich, on 
the evidence, was favourable to the prisoner. 

Sevend cases liavc come before our tribunals, in which the facts 
connected with this chronic form of poisoning were of some import- 
ance. A case may be mentioned, that of Mis. Wooler (R. v. JVoolcr, 
Durham Wint. Ass., 1855), in which it was proved that the deceased 
had been under the influence of arsenic^, administered at intervals in 
repeated doses, for a jieriod of about seven weeks before her death. 
She died from exliaustion and the secondary effects of the poison. Iii 
three otlier cases tartarated antimony was the poison selected. It was 
given in repeated dexses, over different [)eriods, and caused death, by 
the specijic effects of poisoning in a chronic form. 

The case of Ann Palmer (Ctuv’s Hoki). Hep., 1857); the case of M‘Mulleii 
(Liverpool Sum. Ass., 1855), in which a woman was tried and convicted for causing 
the death of her hirsbaud ; and the case of JL v. Ilanhamt (ijancastcr Sum. Ass., 
1857), in which a man wa.s convicted of the murder of his wuie, arc cases in point. 

In most cases, murderers destroy life administering poison in 
large doses ; hut in the instances referred to, small doses were given 
at intervals, a fact wliicli, in some of tliem, led to a medical doubt 
of the real cause of the symjitoms. The case of Isabella liaiiks {fi. 
v. Smethurst, C. C. C., August, 1859) gave rise to a conflict of medical 
opinion respecting the cause of death. 

Julius and Ihrd, who attended the deceased throughout her illness of about a 
month’s duration, Todd, and the author, referred the symptoms and cause of death 
to chronic poisoning by antimony and arsenic, and in confirmation of this opinion 
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tiacoe of antimony were found by Odliirg and the author in tho intestines after 
death. A small quantity of arsenic was also found in an evacuation 2)assed by tho 
•deceased three days before her death. Tyler, Smith, Richardson, and others, 
referred the symptoms and appearances partly to pregnancy, and partly to a sudden 
attack of severe dysentery. Tho j ury found tlie accused guilty, but ui)on the doubt 
iaise<l respecting the cause of death, the accused was subsequently pardoned. 

A similar question arose in IL v. Winslow (Liverpool Aut. Ass., 
1860). 

The prisoner was charged with the murder of a Mrs. James by administering U) 
her small doses of antimony. The susj>i<iions of Cameron, who attended deceased, 
was excited by the intennittent and violent natme of tho vomiting, as well as by 
tho extreme depression. Antimony was found in the urine and fioces by Edwards ; 
and, after death, this substance was discovered, in small quantities, in tho viscera, 
by Edwards, Miller, and the aiithor. Tho deceased was at tlm time labouring 
under malignant disease of the cmciim, but it was alleged that the antimony had 
accelerated her deatli. Tho jury acquitted tho accused. Tho examination of the 
bodies of the sister of deceased, as well as of two other members of tho family, led 
to the discovery of antimony, also in small quantity, in tho viscera of each ; and 
from the nature of the symptoms preceding death, as well as the general healthiness 
of tho organs, no doubt was eutei-tained by the iriedical witnesses that all these 
juirsons, members of the sain(3 household, had died from the elfocts of antimony 
administered at inteiwals in small doses. A set of cases somewhat similar was 
brought to light by cortiiin inquests on oxhuined bodies at Rilston (December, 
1871). Throe children in a family died at different times, under similar symptoms. 
Hill found antimony in two of the bodies, and the body of a iliird cbild was 
exhumed after two months’ burial, aiul anthuony was also found in it. It apj)ears 
that this eliild died on October 10th, and its death was registered on tho 13th of 
that mouth as death from “ asthenia,” and “ gastric fever” “ six days.” They all 
received medical attendance, and their names, it is stated, wore entered in soiiu? 
bmial club. 

In the case of Chapman, or Klosowski (C. 0. C,, March, 1903), Maud Marsli, the 
victim, had been an inmate of Guj^’s Hospital for what was i)robably (in tho liglit 
of after events) illness duo to antimonial i)oisoning without discovery of the crime ; 
the murderer’s ])revious victims had been buried in 1897 and 1901 on ordinary 
certificates (the case is given in full on j>p. 378 et •’'(•7.). 

The occiuTcnoe of such cases as these suggests grave reflections on 
the insoenrity of life when poison is used witli skill and cunning, and they 
demonstrate the inefiiciency of the present system of registering causes 
of death. Tliey show that medical men, in signing certificates, do not 
sufficiently inquire into the nature of the fiital illness, or the cause of 
death (see Lancet^ 1870, 2, j). 341) : but this is an evil which admits 
of an easy remedy^ The public have much more to dread in the fact 
that, even in plain cases of poisoning, some physicians of experience 
and rei)ute have been unable to discriminate the symi)toms fi\)m those 
of natural disease. Thus, in 1889 the boilies of three i)ersons were 
exhumed, and the viscera examined by Dr. Stevenson. All died of 
arsenical poisoning, and these persons were inmates of a house at 
Deptford, in which several other deaths had occurred within the space 
of two years. They were nearly all attended during their last illness 
by one medical man, in Avhose mind no susj^icion of foul i^lay had 
apparently arisen. 

Again, in the notorious case of William Palmer, one physician who 
appeared for the defence affirmed that the \ymptoms under which 
Cook died were those of angina pectoris ; while another physician, also 
em 2 >lo}"ed for the defence, assigned death to epile 2 )sy with tetanic coin- 
plications. The witnesses came forward as experts to maintain those 
views. In reference to the death of Ann Palmer, which w^as caused by 
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doses of antimonj% the solid sulphide of this metal was found in the 
stomach after death, while the metal itself pervaded the whole of tlie 
tissues. A respectable ph3’sieian, with only a superficial knowledge of 
the real facts of the case, wrote a pamphlet to prove tluit this woman 
had died ft*om an attack of cholera. If those persons had been called 
in to attend these two victims of secret poisoning while living, it is 
quite obvious that the^' would have had no suspicion of poisoning, and 
that thev would have respective!}^ certified that death was caused in tho 
one case by angina pectoris or epilepsy, and in the other by cholera. 
The}’ would thus have effectually screened, under erroneous medical 
certificates, the acts of a man who is admitted to have been the greatest 
criminal of the age. If physicians of some standing, and professed 
experts, can thus overlook ordinary cases of poisoning, it is not 
surprising that general practitioners, who have not given special 
attention to the subject of toxicology, should fall into the error of 
granting erroneous medical certificates, and of certifying that death 
from arsenic or opium was due to cholera, convulsions, or apoidexy. 
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SUB-SECTION C.— DIAGNOSIS OF POISONING. 

We now i)rocee(l to consider the evidence of poisoning in the livimj 
subject. To the practitioner the diagnosis of a case of poisoning is of 
great importance, as bv mistaking the s^nuptoins i^roduced by a poison 
for tliose arising from natural disease, he may omit to employ the 
remedial measures whicli liave been found efiicacious in counteracting 
its effects, and thus lead to the certain death of the patient. To a 
medical jurist a correct knowledge of the symptoms furnishes the chief 
evidence of poisoning, in those cases in which persons are charged with 
tlie malicious and unlawful administration of poison. The symptoms 
ju’oduced during life constitute also an important part of the evidence 
in tliose instances in which a poison proves fatal. Most writers on 
toxicology have laid down certain characters whereby it is said symptoms 
of poisoning may be distinguished from those of disease. 

Poisoning, like other forms of violence of which the law takes 
notice, occurs either 

Accidentally, 

Suicidally, 

Homicidally. 

So far as diagnosis is concerned, the first two classes are not likely 
to give rise to so much trouble as the third, for almost invariably 
conclusive evidence as to the nature of the case is onl}'^ too much 
to the fore, the urgent message to “ come at once,'' the number of 
people simultaneously attacked, etc., are very familiar occurrences ; 
nevertheless there are many diseases with incidents in their course 
which may closely resemble poisoning. Moreover, it is the especial 
business of a murderer to make the case resemble one of natural 
illness (or at lea^t of suicide). Luckily for the ends of justice, he is 
seldom sufficiently skilled or sufficiently patient to carry this out to the 
bitter end. 

Speaking very broadly we may say that there is no single symptom 
of poisoning, and in fact no special definite grouping of symptoms which 
is patliognomonic or absolutely characteristic of poisoning ; but, on the 
other hand, there is no poison which gives us the finer shades of 
difference from day to daj" and the changing aspects of disease, and no 
disease which gives all the features of poisoning in number and 
especially in sequence. The closest likeness to disease is given us by 
ptomaine poisoning, and the closest liken?ss to poisoning perhaps by 
urtemia in its acutest phases ; but except f5r the associated circum- 
stances of the means by which the i)oison is introduced to the body 
these are really illustrations of identicals, and they scarccl}'^ invalidate 
the above generalisation. 

The following are some of the principal individual points which in 
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any given case should make one suspicious of poisoning and lead one 
to make particular search for their meaning : 

1. In Poisoning, the Symptoms appear Suddenly.— It is 

the common character of most poisons, when taken in tlie large doses 
in which they are usually administered with criminal intent, to pro- 
duce serious symptoms, either immediately or wdthin a very short period 
after thej' have been sw^allowed. Their oi^eration, under such circum- 
stances, cannot be suspended, and then manifest itself after an indefinite 
interval ; nltliongh this ^vas formerly a matter of universal belief, and 
gave rise to many absurd accounts of wdiat ^vas termed slow poisoning. 

The symptoms of poisoning hy nicotine, prussic acid, oxalic acid, 
or tlie salts of strychnine, appear immediately, or generally within a 
few minutes after the poison has been swallow^ed. In an exceptional 
case, in which the dose of prussic acid was small and insuthcient to 
produce death, the poison was supposed hy the patient not to have 
begun to act until after the lapse of fifteen minutes (Edin, Med, and 
Simy, Jonr.y vol. 59, p. 72). The symptoms caused by arsenic and 
other irritants, and, indeed, by all poisons generally, are commonly 
manifested in from half an hour to an hour. It is rare that tlie 
api)oarance of symptoms is protracted for two liours, except under 
certain peculiar states of the sy stem. It is said that some neurotic 
poisons, such as the poisonous mushrooms, may remain in the stomach 
twelve or twenty-four hours witliout giving rise to symptoms ; and this 
is also aflinned to be tlie case w-ith some animal irritants, such as 
decayed meat : but with regard to the first point, it has been shown by 
Peddie that mushrooms have produced symptoms in half an hour; 
and cases have fallen under onrowii observation in which the symptoms 
fi’om noxious animal food (‘anie on wdthin as slioi’t a time after the meal 
as is commonly observed in irritant poisoning hy mineral snhstauces. 
[The difference is very suggestive of tlie two modes of action of food 
Minfit for human consumption,’ t-kle later under “ Poisoning by Food 
Products.” — Fi>-] In cases of jioisoning by phosphorus, sometimes no 
obvious symptoms have occurred until after the lapse of some days. 

In this connection it must not he forgotten tluit the poison might 
have been given in a keratin coat, l idc above ; nor that tetanus, acute 
mania, cholera, perforation of a gastric or other intestinal ulcer, 
epilepsy, or uramiia, may likewise commence very suddenly and closely 
simulate the onset of poisoning. 

2. Thje Symptoms ajppear during a state of Health.— 

Symptoms of jioisoning mamfest tlieniselves in a person while in a state 
oij^erfect healthy without any apjiarent cause. This rule is of course open 
to numerous exceptions, because the person on whose life an attempt 
lias been made, may he actuullj" labouring under disease ; and under 
these circumstances the symptoms may he so obscure as often to dis- 
arm all suspicion. In fact, in almost all the causes edehres of multiple 
criminal poisoning this has been the case with the earlier victims. 
In the case given under “Exhumation” (Voh I.) the deceased was 
attended shortly before *lier death by Mr. Rafter, who found her 
suffering from pneumonia. He was suriirised at her death, but 
certified it as due to pneumonia ; it was carefully concealed from 
him that the deceased suf ered. from romiiiny, imryiny^ and intense 
abdominal jiain. AVlien poison is secretly given in medicine, a 
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practitioner is very liable to be deceived, especially when the disease 
under which the person is labouring is of an acute nature, and has 
been attended by symptoms of disorder in the alimentary canah 
Several cases of poisoning have occurred in which arsenic was crimi- 
nally substituted for or mixed with medicine, and given to persons while 
labouring under a disorder of the bowels. We, are, however, justified 
in saying, with respect to this character of poisoning, that when, in a 
previously healthy person, violent vomiting and purging occur suddenly 
and without any assignable cause, such as pregnancy, disease, or 
indiscretion in diet, to account for them, there is strong i-eason to 
suspect that irritant poison has been takcui. When the person is 
already labouring under disease, we must he especially watchful on the 
occurrence of any sudden change in the character or violence of the 
symptoms, unless such change can be easily accounted for on common 
or well-known medical ])i inciples. In most cases of criminal poisoning 
we meet with alarming symptoms without any obvious or sufficient 
natural causes to explain them. The practitioner will of course he 
aware that there are certain diseases which are liable to occur suddenly 
in health^" people, the exact cause of which may not at first sight be 
apparent; strangulation of a hernia, perforation of a gastric ulcer, 
cerebral luemorrhage may he taken as the most typical illustrations ; 
therefore this criterion is only one out of many on which a medical 
opinion should be founded. 

3. In Poisoning the Symptoms appear soon after a Meal 
or soon after some kind of Food or Medicine has been 

taken. — This is by far the most important character of ])oisoning in 
the living subject It has been already stated that most poisons begin 
to oj)erate within about an lioiir after they liave been swallowed ; and 
although tlicre are a few exceptions to this remark, yet they occur 
under circumstances easily to be appreciated by a practitioner. Thus, 
then, it follows that, supposing the symptoms under which a person is 
labouring, to depend on poison, the substance has most probably been 
swallowed, either in food or medicine, from lialf an lioui’ to an liour 
previously. It must be observed, however, that cases may occur in 
which the poison has not been introduced by the mouth {vide above, 
‘‘iMode of Administration”). Oil of vitriol and other corrosive liquids, 
have been throwp up the rectum in injections, and have thus caused 
death ; the external application of arsenic, corrosive sublimate, and 
cantharides to ulcerated surfaces has destroyed life. In one case, 
arsenic was introduced into the vagina of a* female, and she died in five 
days under all the symptoms of arsenical poisoning (Schneider, “Ann. 
der ges. Staatsarzneik.,” 1, 229). Such cases are rare, but, neverthe- 
less, the certaiut3'^ that thc,y have occurred, wliere their appearance 
could hardl}’^ have been anticipated, shows that in a suspicious case a 
practitioner should not deny the fact of poisoning, merely because it 
may be proved that the person could not have taken poison in the 
usual way, by the mouth. Again, persons ma}" be destroyed by the 
vapours of ether, chloroform, prussic acivl, dr other powerful volatile 
poisons, introduced into the body thi’ough the lungs. Such a mode 
of suicide, or murder, might disarm suspicion, from the fact of no 
noxious material being found in the stomach. 

Let us suppose, however, the circumstances to have been such that 
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these secret niemis of desiniction could not have been resorted to, and 
tliat the substance is one of those most commonly’' selected by a 
murderer, such as arsenic, tartar emetic, oxalic acid, or corrosive 
sublimate, then we may expect that this cliaracter of poisoning will be 
made evideiU to us, and that something must have been swaUotced bv 
llie patient shortly before the alarming symptoms appeared. By obser- 
vations attentively made, it may be in our power to connect the a]>pear- 
ance of the sym])toins with the use of a particular article of food, and 
thus indirectly lead to the detection of a criminal, Su2)posing that 
many liours have passed since food or medicine was taken by the 
patient, without any effect ensuing — it is j)robal)le that the symi)toms 
are due to natural causes, and not to poison, unless keratin coated 
(ante). When symptoms resemhling those of poisoning speedily 
follow the ingestion of food or medicine, there is, however, reasonable 
ground for sus^ncioii ; but caution should be observed in drawing 
inferences, since the most extraordinary <*oineiilences sometimes 
present themselves. In the case of Sir Theodosius Boughton, who was 
i:)oisoned by bis brother-in-law, Douellaii, in 1781 , the fact of alarming 
syini)toms coming on in tivo minutes after the deceased had swallowe(l 
what was su2)i)osed to be a simple medicinal draught, was most im- 
portant as evidence against the i)ris()nor. There is no doubt that 
laurel-water bad been substilutcal for the medicine by the 2)risoner, and 
that this had caused the sym2)toms which 2)receded death. The 
practice of substituting poisonous mixtures for medicinal draughts or 
powders is by no means unusual, although it miglit bo su2)i)osed 
to indicate a degree of refinement and knowledge not commonly to 
be found among criminals. Medical practitioners are thus apt to be 
imposed upon, and the following case, related by a deceased judge, 
will serve as a caution. 

An ui)othecniy prepared a draught, into which another 2)er.son 2)iit poison, 
intending thcn’ohy to destroy the life of the imticiit for wlioni tlie medicine was 
lU'escribed. The patient, not liking the taste of the draught, and tliiiiking there 
was S(jinething susincious about it, sent it back to tlio apoihecary, who, knowing 
the ingredients of w^hich he had composed it, and washing to xwove to his patient 
that he hud done nothing wrong, drank it hinistdf, and died from the effects. He 
was thus the unconscious agent of his own death; and though the draught was 
intended for another, the party who ]>oisoiied it was held guilty of murder. 

On the other hand, the oceurreiice of vS3unptoms resembling those 
produced ^by i)oisoning, sooji after food or medicine has been taken, 
jna\" be a pure coincidence. * In such a case, jioison is alvva3's sus2)ecled 
bj’^ the vulgar; and it will be the duty of a medical jurist to guard 
against the encouragement of such a suspicion, until he has strong 
grounds to believe it to he well founded. No i)ublio retractation or 
apology can ever make amends for the injury which may in this way be 
intlicted on the reputation of another; for those who hear the accusation 
may never hear the defence. In all such cases, a practitioner may 
entertain a suspicion, but, until confirmed by facts, he should avoid 
expressing it or giving it publicit3\ When death is not a consequence, 
it is diflicult to clear u^) surdi cases, except by the aid of a chemical 
aiialj’^sis ; but this, as we kuow^ is not alwa^^s appliciable. If death 
ensue, the real cause is usually" api)arent, and a suspicion of poisoning 
is thus often removed by an examination of the body. 
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In cases of chronic criminal j)oisoning suspicion is often first 
aroused by the repetition of such an incident as the above, many 
patients may be sick once after a dose or a meal but this excites 
probably no suspicion, nor need it do so, but if they are repeatedly 
si(dc we may with justice suspect some criminal intent on somebody’s 
part. 

4. In Poisoning^ when several partake at the same time 
of the same Food or Medicine (mixed with Poison), all 
suffer at approximately the same Time £rom approximately 
the same Symptoms. — This character of poisoning cannot always 
be i)rocurcd ; but it furnishes good evidence of the fact when it 
exists. Thus, supposing that after a meal made by several persons 
from the same dish, only one suflers, tlie suspicion of poisoning 
is considerably weakened. The poisoned article of food may be 
detected by observing whether tliey who suffer under any symptoms of 
poisoning, have partaken of one particular solid or liquid in common. 
In a case of accidental poisoning at a dinner-party, a medical man who 
was present observed tliat those who suffered had taken port-wine 
only: the contents of the bottle were examined, and found to be a 
saturated solution of arsenic in wdiie. In gcmeral, considerable reliance 
may be placed upon this character, because it is improbable that any 
common cause of disease should suddenly attack with violent symptoms 
of a similar kind many healthy persons at the same time, and within a 
short i)eriod after having partaken of food together. We must beware 
of supposing tliat, when poison is really present, all will be attacked 
with precise!}' similar symptoms ; because tliere are many circumstances 
wdiich may modify their nature and progress. In general that person 
who has partaken most freely of the poisoned dish will suffer most 
severely ; but even this does not always follow. There is a well-known 
case, recorded by Bonnet, where, among several persons wdio partook 
of a dish poisoned with arsenic, they who had eaten little and did not 
vomit, speedil}" died; while others who had partaken largely of the 
dish, and had in consequence vomited freely, recovered. This is eas}'" 
to understand, for retention in the stomach of the poison meant an 
increase in the portion (“t/” above) absorbed, while free vomiting would 
remove the bulk of the poison. 

It is well to d)ear in mind, in conducting these inquiries, that 
symptoms resembling those produced by irritant poison, may be 
sometimes traced to food. Meat rendered unwholesome by disease or 
d(jcay, pork, bacon, sausages, clieese and bread, as well as cei tain kinds 
of shell-fish, may give rise to symi)toms of poisoning, and even cause 
death. Such cases may be regarded as poisoning by animal or 
vegetable irritants. All the cluiracters above described, as indicative 
of poisoning, may be observed, and the difficulty of forming an opinion 
is often increased by the fact tliat some of the persons attacked may 
liave previously iiartakeu of the same kind of food without incon- 
veiiieiice. Instances of this form of p usoning are uiipleasaiitl}^ 
common ; brawn at Oxford, pork pie at Derby, ham at Nottingham, 
aerated bread at Christ’s Hospital (750 out of 800 boys attacked with 
diarrhoea in 1868), have all caused outbreaks of this nature {vide 
infra, ‘‘Food Poisoning”). 

It was just now remarked, that there is no disease resembling 
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poisoning which is likely to attack several healthy persons at the same 
time and in the same manner. This is uiulouhtedly true as a general 
principle, but the following case will show that mistakes may occasionally 
arise even under these circumstances. It occurred in London, during 
the prevalence of tlie malignant cholera in the year 1832. 

Pour of tho members of a family, living in a state of groat domestic unhappiness, 
sat down to dinner, apjmrently in good hojiltli: some time after the meal, tho 
father, mother, and ilaughter were suddenly seize<l with violent vomiting and 
purging. The evacuations were tinged with blood, while tho Idueness of the skin, 

< »bsei vt‘d in oases of malignant oholora, was ahsent. Two of those persons died. Tho 
son, who was known to have borne ill-will against his father and mother, and who 
suffered no symptoms on this occasion, was accused of having poisoned them. At 
the inquest, howevor, it was clearly shown by the medical attoudfint, that the 
deceased persons hud really died of malignant cholera, and there was no reason to 
susi)ect tliat any poison had l)OOii administered to them. 

In this instance it will be perceived that symptoms resembling 
those of irritant poisoning appeared suddenly in several individuals in 
perfect healtli, and shortly after a meal. \Ve lierehy learn that tho 
utility of any rules for investigating eases of poisoning, depends 
entirely on tlie judgment and discretion with wliicli they are applied to 
particular cases. 

5. Course of the Symptoms. — In practically all accidemtal and 
suicidal eases the course of the symptoms is either steadily down liill 
to death or equally steadily up liill to health ; phosphorus is the 
principal exception that is not obvious at first sight ; the after effects 
of corrosives and a few of the jiiixed class that act locally and remotely 
must also he remouihered. 

Ill skilled homicidal poisoning there may ho ups and downs in the 
symptoms, but these from their nature (probably irritants) will rouse 
suspicion. It is equall}’ true, of course, that some diseases have a 
somewhat similar course, and especially the ones (siudi as acute 
gastritis) that miglit at first sight be mistaken for poisoning. The 
point is, however, to he rememhered in suspicious cases. 

6 . The Discovery of Poison in the Food taken, in the 
matters Vomited, or in the Excretions. — One of the strongest 
proofs of poisoning in the living subject is the detection of poison by 
chemical analysis, either in tlie food taken by tho person labouring 
under its effects, or in tlu* matters vomited, or, aft(jr the lapse of a few 
liours, in tlie urine, or, if of a vegetable nature, by a microscopical 
examination. The evidence is of course more satisfactory when the 
l)ois()ii is' detected in tlie matters vomited, and more especially in the 
urine (vide infra) than in the food ; because this will show tliat it has 
really been taken, and it will readilj^ account for the symptoms. If 
the vomited matters have been thrown away, wo must examine the food 
of which the patient may have partaken. Sliould tho results in both 
cases be negative, and no trace of poison be found in the urine, it is 
probable that the symptoms were due to disease. 

In investigating a case of jioisoning in a living subject, a medical 
jurist must remember, <hat poisoning is sometimes feigned, and at 
others inipnted. It is easy for an artful person to put poison into food, 
as well as to introduce it into the matters vomited or discharged from 
the bowels, and to accuse another of having administered it. There 
are few of these accusers who go so far as to swallow^ poison under 
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such circumstances, as there is a groat dread of poisonous substances 
among criminals ; and it will be at once apparent, that it would require 
a person well versed in toxicology to feign a series of symptoms whicli 
would impose upon a practitioner at all acuiuainted wuth the subject. 
In short, the dilliculty reduces itself to this : — What inference can b<‘ 
drawn from a chemical detection of poison in food ? All that a 
medical man can say is, whether poison is or is not present in a 
particular article of food : he must leave it to the authorities of the law 
to develop the alleged attempt at administration. If the poison has 
been actually administered or taken, then we should expect to find that 
the person had suHered from the usual symptoms. The absence of 
these symptoms would be a strong tact against the alleged administra- 
tion. The detection of poison in the matters vomited, affords no 
decisive proof that it has been swallowed, except under two circum- 
stances — 1st. When the accuser has previously laboured under the usual 
symptoms of poisoning, in Avhieh case there can be no feigning, and 
the question of imputation is a matter to be established by general 
evidence. 2nd. When the matters lire actually vomited into a dean vessel 
111 the presence of the medical attendant himself, or of some person 
on whoso testimony perfect reliance can be placed. The detection of 
absorbed poison in the urine or saliva^ furnishes a clear proof that 
poison has been taken, that it has passed into the blood, and has been 
subsequently eliminated by the kidney's or the salivary glands. 
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SUB-SECTION I).— WJIAT TO DO IN CASES OF 

rorsoNiNG. 

Tina lias three divisions, viz. : 

A. Generally, as a niedieal man entrusted witli tlie care of the 
health of others. 

B. Clinically, in undoubted cases, equivahmt to treatment. 

C. As a medical jurist, to convict the guilty, or clear the innocent 
from suspicion. 

A , (Jenerally. 

AVlien treating, or called upon for the first time to treat, a case of 
illness, a medical man’s mind must be in one of three conditions : 

(a) A state of happy ignorance, one totally unaware of the 
necessity of thinking of poison. 

(/>) A state of certainty that it is a case of poison or of disease. 

(c) A state of suspicion that it may he poison. 

(«) The stiito of happy ignorance will commonly be dispelled by 
rumour or gossip, or perJiaps more suddenly by a coroner’s order for a 
jiost-mortem examination or an exhumation order from the Home 
Secretary. It need not bo further discussed here, except to emphasise 
the advice to all medical men to try to keep in writing as full notes of all 
their cases as time and circumstances will permit, so tliat when faced with 
one of the above crises they may have at least a good basis to work upon. 

(b) Tlie state of certainty of disease has no interest for us here, 
and tlie certainty of poison will he considered later. 

(c) ’I’he state of suspicion is one of very great delicacy and diffi- 
culty. There are three things wliich should he done at once. First, get 
some of the urine {take care that it is the patient's urine) or vomit, or of 
both, and submit the specimens to a careful analysis, sending it for 
choice to a I’epntahle analyst. Such a course, if at all practicable, is 
better than analysing it for oneself, because corroborative evidence from 
an independent witness is thus obtained in one direction or the otlier. 
It is very easy for a medical man to obtain such specimens as a rule, 
because they are looked upon as things he would naturally wish to 
examine for clinical jmrposes. Second, insist upon luiving a con- 
sultation with another practitioner — ^for choice, one of considerable 
standing, of strong character, reliable and friendly, or at least absolutely 
unbiassed — and submit to him your suspicions under seal of professional 
secrecy and discuss the matter thoroughly. Third, if circumstances will 
in any way permit it, obtain two reliable nurses of your own choosing, 
one for day, and one for night duty, and give them strict instructions to 
administer themselves everything in the shape of medicine and food 
and to allow no one to be witli tlie patient alone ; you must use your 
discretion as to how much of your suspicions you will eommunicate to 
the nurses, and for this very reason I say nurses of your own choosing^ 
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for it is obvious that the more yo\i can tell them of tlie exact observa- 
tions you require, tlie better and more loyal assistance will they be 
able to render you. 

Your own observations, coupled with tlie information you will have 
obtained from the above procedure, will nearly certainly bring your 
suspicions to a head in one direction or the other. If you find no 
possible corroboration of them you arc bound in honour to dismiss 
them for the time and wait for further developments ; if on the other 
hand you do obtain sucli corroboration as converts suspicion into 
certainty, a very delicate position indeed maj% or rather will, arise. 
‘‘Shall I allow the patient to stop wliero he is?'’ is the first obvious 
dilemma : to remove him is certainly the best possible thing to do, or 
to banish the guilty party (if found), lint eitlier course may be 
impracticable; so your next question must he, “Whom shall I speak 
to?” You must take some steps to prevent a fatal termination (I am 
of course assuming that it is not a case in whicli one large dose has 
been administered cither with fatal or non-fatal result) and you have 
your choice of informing: 

1. The Victim himself. — If he (or she) he an adult and possess 
a good deal of stroiigth of will and retain his (or her) mental faculties, 
it is easy to imagine circumstances under wliich this is the best course 
to pursue, for you may ]>ossihly get from the patient power to a<*t 
vigorously. If the victim he a child or pei'son permanently or 
temporarily (by tlie illness) non compos mcfitis, it is quite obvious that 
telling the victim is useless. 

2. A Member or Members of the Family. — Tliis of course 
depends entirely upon who they are, their peculiar cJiaracteristics, tlieir 
strength of chanictei*, etc. 

3. The Suspected Person. — This is often a good plan in order 
to avoid a scandal or a catastrophe, ihougli this latter event might even 
he hurried by such jiiocedure ; the communication must obviously be 
done in private, or if in public the medical man must have very strong 
grounds for accusing one particular person. 

4. The Police . — Here one must always remember tliat a doctor 
is or should be the confidential friend of liis patients, at least so far 
as professional matters are concerjied, and jiolice and defective work 
iorm no ]>roper ]>arj. of his original duties. One would say, therefore, 
exhaust the diplomatic methods before resorting to the police. Every 
case of even clironic poisoning is not nec»ssarlly criminal; it may be 
accidental, a possibility which must be excluded before taking such a 
positive step as informing the police, at any rate in min-fatal cases — of 
course, in fatal ones the coroner must be at once informed. On the 
other liand, such cases usually are crimes of the very deepest dye, and 
in bringing such to the notice of the police there is no iuhkI to ^consider 
the feelings of the horrible scoundrels who would perpetrate sucli 
horrors. At the same time it is very necessaiy to he sure of good 
grounds for accusation, otherwise a medical man may find himself let 
in for a very harmful trial for libel or defamalion of character. Dr. 
Taylor remarked on this subject in former editions of this work. 
When a practitioner is aware of a case of junsoning, it is iier'essary that 
he sliould kiiow to what points he ought to give his attention. Every 
ellort should be made by him to save life when the individual is living; 

23—2 
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but while engaged in one duty, it is also in liis power to perforin 
another, supposing the case to he one of sus 2 >ected criminal poisoning, 
namely, to note down many circumstances which may tend to detect 
the per])etrator of a crime. Thcu'c is no person so well fitted to 
observe tliesc points as a medical man; but it unfortunately happens, 
that many facts, important as evidence, are often overlooked. The 
necessity for observing and recording them is not perhaps generally 
known. A medical man need not make himself officious on sucli 
occasions, but he would be unmindful of his duty as a member of 
society if he did not aid the cause of justice by extending his scientific 
knowledge to the detection of crime. It is much to the credit of the 
medical profession that the crime of murder by poisoning — a form of 
death from which no caution or foresight can protect a person — is so 
frequently brought to light by the announcement of suspicious facts 
of a medical nature to magistrates and coroners ; and on several 
occasions the highest compliments have been passed by judges on 
medical practitioners who liave been thus indirectl)’^ the means of 
bringing atrocious criminals to the bar of justice. 

In non-fatal cases of suicidal poisoning the doctor’s position is an 
extremely delicate one. On the one hand, ho may be placed in the 
position of compounding a felony if he holds his tongue ; on the other 
hand, by reporting the ease he may raise such a scandal as may mean 
ruin not on!}" to liimself, but to his patient and his family. 
There can be no doubt that the strictly correct attitude is to report 
the matter, but probably many such cases are hushed up without 
material harm to the community, aind even if they come to an inquiry 
juries are likely to lean to a i)ossiblc verdict of accidental poisoning. 

The Huddei sfield poisoning case, Leeds Ass., 1896, is an excellent 
illustration of how a medical man sliould act, for it was owing to the 
sagacity of Dr. Demetriadi tliat the case did not end in murder 
{Lancet j 1, 1896, p. 566). 

B . CiJNicALLY, Equivalent to Treatment. 

When face to face with an undoubted case of poisoning, immediate 
treatment must he the first and only concern. I^et all oilier considera- 
tions be for the moment placed on one side. MurrelEs “ Wliat to do 
in Cases of Poisoning” is an excellent hook to have at hand. Here 
only the gcuiei al princiiiles of treatment will bo dealt with. 

The first very obvious ])uint is to — 

(1) Empty the Stomach. — This aj^plies to all cases (provided 
that there is time to do anytliing) where the poison has been taken by 
the mouth. The means for doing it are — 

(a) By the stomach-pump. (a) Be careful to pour some 

Olniously contra-indicated in water into the stomach before 
corrosives from danger of tearing, pumpiTig out the contents, that the 
and to he used with great caution tube may not come into too close 
in irritants. contact with the walls, and also 

that the water may act mechani- 
cally in bringing away the 
“noxious substance” as well as 
chemically by dissolving it. 
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(h) Emetics : 

Sulpliate of zinc. 


Ipecacuanha. 


Mustard and water. 

JSalt and water. 
Ammonium carbonate. 

Apomorpliine. 


Tartar emetic. 
tSulpliate of copper. 


Is fairly i^rompt ; 5ss. may be 
given at once and repeated in a 
quarter of an hour. It is not very 
depressing, but if emesis does not 
occur is apt to be somewhat iiTi- 
tating ; and may have after-effects 
of its own of an unpleasant cha- 
racter. 

Is very useful, 20 to 80 grains 
of the powder or from 5 ii. to svi. 
of the vinum, and repeat. Is some- 
what dei)ressing, but if emesis do 
not occur it has no other special 
deleterious effect. 

An excellent emetic because so 
conimonly found in eveiy house, 
and is rather stimulating than 
depressing. A tablespoon fill of 
the powder may be stirred in a 
tumbler of water and swallowed 
rapid 1}". 

Also excellent used like mus- 
tard. 

Not so ellicaoious, but is a 
stimulating emetic ; 15 to 30 
grains may be given. 

It is extremely useful in many 
cases because it is an indirect 
emetic, acts through the 

nervous and vascular systems. It 
is given by hypodermic injiudion, 
and may be used when swal- 
lowijig is impossible, and even in 
states of unconsciousness. Its 
drawback is that it is very de- 
ju'essing : to of a grain is the 
maximum dose to give at lirst ; 
it may be rci)eated in Iialf an hour 
if iieccAary, 

These two should be avoided 
unless it is impossible to get any 
others. They are objectionable 
on two grounds. I'irstly, they are 
too depressent for general use, and, 
secondly, they are (especially tartar 
emetic) liable to interfere with 
analysis of the contents of the 
stomach. They have no counter- 
balancing good qualities unless 
they happen (or one of them) to be 
the only available emetic. 
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(2) Neutralise what remains in the Stomach.— This 
neutralisation may be of either a direct chemical nature or of a 
mechanical or physico-chemical nature. The commoner illustrations 
are — 

Alkalies neutralise acids by direct chemical action. 

In this illustration there is a caution to be given, viz., it is safer to give 
a little weak liiiiior, the liydroxides (Am, Ca, Na, Mg, K) rather than tlie 
respective bicarbonates or carbonates, because of the possible risk of 
blowing up and bursting tlie stomach with the liberated carbonic acid^ 
but scrapings from a whitewashed ceiling or wall can be used because 
so handy (ride, however, Oxalic Acid Poisoning,” p. 41G). 

Acids neutralise alkalies. Action, direct chemical. 

Vinegar is at once most easily obtained and the safest acid to administer* 

NaCl decomposes AgNOa. Action, direct chemical, 

forming the insoluble (in the stomach) AgCl, but this should be got rid 
of as soon as possible, for it is distinctly a ‘^noxious substance.” 

Albumen precipitates TIgCJ 2 . Action, mixed pliysical and chemical, 

and hence white of egg is the best antidote to corrosive sublimate 
poisoning, but the resultant precipitate must be got rid of like the 
AgCI as soon as possible, and the same remark applies to the product{:> 
formed when 

dialysed iron is used to neutralise As, 

tannic acid ,, precipitate strychnine, 

charcoal ,, ,, morphia and other alkaloids, 

I’reiich oil of 

turpentine ,, iutluence phosphorus. 

This i)riiiciple of an antidote or neutraliser is so important that 
several attempts have been made to concoct one of universal application* 
The f)llowii]g, copied frt)m Murrell, is probably the b(^st, but is very 
incomplete. It contains — 

(1) Saturated solution of PeSo 4 100 parts. 

Calcined magnesia . . 88 

(2) - Charcoal . . . .40 

Water .... 100 

4’be tw'o fluids to be mixed at the inoineiit of iisijig. Murrell states 
that it is ideal for arsenic, zinc salts, digitalis, and acids of the ordi- 
nary tyi)e, useful for mercury salts, morphine, and strychnine, but of 
no use for alkalies, phosphorus, tin salts, nor hydrocyanic acid. 

(3) Keep the Patient alive by General Measures while 
his Eliminatory Organs are getting rid of the Poison.— 

Tins means, Combat the sliock which is an almost invariable accoiupani- 
inent of all poisoning ^cases (it is both bodily and mental) ; it also 
includes attempts to countei act by general menn^ iho particular physio- 
logical (patiiological) effects of the poison. Diffusible stimulants, 
artificial respiration, warmth to the trunk and extremities, cold douches, 
in HCN poisoning, keeping the patient awake in morphine i)oisoning,. 
are the prijicipal illustrations of these general methods that may be 
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adopted. Attempts should also he made by simple demulcents and 
anodyne applications to relieve the pain in mouth or stomach. 

(4) Apply Physiological Antidotes. — Tliis is known as tlie 
principle of antagonisni ; it is a deeply interesting but very obscure 
and ill-understood subject. It may bo defined as the study of the 
power which different drugs possess of intei-fering with one another’s 
action upon the ultimate cells of the body when brought into physical 
contact with those (in each case the same) cells. In our illustration 
above ‘^antagonism ” is the study of poison absorbed, so far 

as it can be neutralised or antagonised by a “ /y ” of a remed3\ 

Two views are entertained as to the meaning of such interference 
or antagonism : (a) the cliemical view that the drugs combine 
chemically with one another, and that only the resultant combination 
(which may be totally inactive) acts upon the cell ; (6) the physio- 
logical view (which, after all, is probably dependent on intra- as 
opposed to extra- cellular chemistry) that the drugs influence the 
cells ill diffei’ent or contrary directions so as to alter or prevent 
the exhibition of that particular form of cellular energy which either 
individual drug would call forth. 

It is possible on either view to conceive of a complete antagonism 
between two ilrugs, but in practice we find that it is usually limited to 
the cells of one or two systems, ’fhe following are a few examples 
with which all medical men may reasonably he expected to be familiar, 
as the drugs themselves are mostly in common use : — 


Atuopini: versufi PiiYSosTroMixE. 


Quickens the heart by action 
on vagus. 

Dilates the i)upil. 

(Jhecks glandular secretion, 
licgulates peristalsis. 

Increases blood tension. 


Slows the heart by action on 
vagus. 

Contracts the pupil. 

Promotes glandular secretion. 
Disturbs peristalsis. 

Diminishes blood tension. 


This is the most complete case of antagonism known to us, but for 
individual systems we have — 


Itespiratori/, - 


Chloral, 

Morphia, 

Aconite, 


Heart. Aconite 


deju’ess ) 
activity of | 
the centre. ) 

depresses 1 
the ^ I 
strength of | 
the heart. J 


Strychnine 


stimulates 

it. 


Digitalis 


increases 

it. 


Blood- 

vessels. 


r Ergot, 1 

Nitrites of amyl, 

SuprareiuU 

„ ,, erythrol, , 

1 extract, 

,, ,, sodium. 

L Digitalis, J 

. etc., J 


dilate them. 


The above are illustrations of true antagonism, but a warning must 
be given as to false antagonism, i.e., a mere antagonism of resitlls, 
arising from the action of the alleged antagonists being exerted upon 
two different sets of cells. ^ The best illustration of false antagonism 
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is that between curare and strychnine. Curare, by its action upon 
motor-nerve terminals (? the actual muscle cells), prevents or abolishes 
the convulsions of strychnine poisoning which arise from the action of 
the drug upon the cells in the spinal cord or brain. 

In jn-actice the principle is made use of only to a limited extent. 
Thus atroi)ine is given hypodermically to counteract the action of 
morphine ; strychnine is habituall}" used in cases in which the 
respiratory or cardio-vascular centre seems to be failing. The great 
obstacle to a more extensive use in poisoning cases is that of dosage. 
We do not know the value of above, and consequently" are in 

the dark as to how much we dare, or ought to, give of the counteracting 
j>oison, for such our remedy really is at bottom. It is customary to 
give a full maximum therapeutical dose of the antagonist and watch 
its effects, administering another one in half an hour or so if necessary. 
The completeness or the reverse of the antagonism is another 
difficulty, for the remedy in uncounteracted directions may" produce 
results which are worse than the disease. The subject cannot be 
inoiitably" pursued any further in the i)resciit work. For fuller details 
the works of Sir Lauder Brunton or Professor Fraser may be 
consulted. 

C. IMedico-leoally. 

This moans the evidence that a medical jurist will have to bring 
before the Court to establish a charge of poisoning. 

Now the three questions which constitute the fundamentals of the 
position are — 

(1) What was the cause of death ? 

(2) Why do you assert it was poison ? 

(3) Why was it not disease ? 

To answer these the medical jurist must therefore possess full notes in 
writing on — 

(1) The symptoms. 

(2) The post-mortem examination. 

(3) 'I’he simple analysis. 

(4) The complete chemical analysis (vomit, urine, stomach contents, 

organs, etc.) as to the presence of minute quantities (small or 
large) of definite poisons or poisonous ^ extracts.’ ^ 

The Sipnptoms. 

To go through every possible symptom that miglit arise from 
])oison would be to introduce a ^vork on medicine, but there are 
certain j)oi]its which specially" demand the attention of the medical 
jurist. Tlie following are the most important : — 

(1) Their nature — especially vomiting, purging, convulsions, coma, 
<dc. — the absolute lime of their occurrence, and the time relative to 
taking a meal or medicine, whetlier if present before they were more 
violent after a meal or medicine or any particular food. 

' This is a very' cenvoniont word adopted from M. Foster's “Text-book of 
Physiology ” to indicate substances existing generally^ in small quantities and 
l equiring special means for their extraction from a bulk of mixed (organic and 
norganic) material. They include alkaloids, ptomaines, glucosides, etc,, etc. 
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(2) The order of their occurrence. 

(3) Whether inter- or re-mittent, or continuous, becoming more 
aggravated up to death. 

(4) Previous or contemporary known disease. 

(5) The time at which he was summoned absolutely and rela- 
tively to the occurrence of symptoms. If delay, why ? 

(6) Voluntary explanation offered of the symptoms (maybe a dying 
declaration, vide Vol. I., p. 35). These must be noted as nearly as 
possible in the ipsissima verba of the patient. Note also any statements 
made by other jiersons present in the room wlio may be supi)Osed to be 
concerned in the matter, 

(7) Who shows them — i.c., many who had taken a dish, or only one 
or two, etc. ? 

(8) Had the alleged cause been taken previously without ill effect ? 

(9) Note any circumstances bearing on the question of suicide, 
accident, or liomicide, usually not very difficult to determine in cases 
of poisoning. 

(10) Exact time of death absolute and relative to the swallowing the 
poison. If found dead, when was the patient last seen living or known 
to have heen alive ? 

(11) If the i)atient has vomited, the vomited matters, especially those 
first ejected, should be procured, their odour, colour, and acid or 
alknline reaction noted as well as the quantity. If none are i>rocurable, 
and the vomiting has taken place on the dress, furniture, or floor of a 
room, then a i)ortion of the clothing, sheet, or carpet, may be cut and 
reserved for analysis. If the vomiting has occuri’ed on a deal floor, a 
])ortion of the wood may be scraped or cut out, or if on a stone 
pavement, then a clean piece of sponge soaked in distilled water may 
be used to remove any traces of the substance. TJie vessel in which 
vomited matters have been contained will often furnish valuable 
evidence, since heavy mineral poisons fall to the bottom, or adhere to 
the sides. Observe wdiether vomiting has taken place in the recumbent 
position or not. If tlie person has vomited in tlie erect or sitting 
j)osture, the front of the dress will commonly be found covered with 
the vomited matters. 

(12) Endeavour to ascertain the probable nature of tlie food or 
medicine last taken and the exact time at which taken. Also ascertain 
file nature of all the articles of food used just before tlie symptoms 
appeared. 

(13) Any suspected articles of food, as w^ll as tlie vomited matters, 
should be sealed up as soon as possible in a clean glass vessel, labelled, 
dated, and reserved for analysis- Observe all surroimdiiig objects. 
Any bottles, pjiper packets, weaiions, or liquids lying about should be 
collected and iireserved. Any obviously recent stains on bedclotlies, 
furniture, etc., should be saved if possible. 

(14) In prcservluij anp matters at all, ichether romit, viscera, or casual 
articles, he especially careful to seal them up and keep them in such a 
manner and place that no one can tamper wiiit them, and that yon can 
recitfjnise and identify them at any subsequent staye. Make a careful list 
of all of them. 

The patient may be dead on arrival or die very shortly, and we must 
now consider the points additional to the above necessaiy for the 
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medical jurist to observe previous to and in making a post-mortem 
examination. 

(1) The attitude of the body and dress and any stains or inarhs of 
destruction of the latter. Tlune may here be evidence as to whether a 
struggle had preceded death, or violent convulsions, proofs of tlie 
nature of the poison — stains on dress — or of alleged vomiting, 
diarrliaa, etc. (For examination of such stains, vide Vol. I., pp. 107 
vt srq.) 

(2) Note the external api)carance of the body, whether the face is 
livid or pallid, whether tlie countenance is composed or distorted. 
Tliese may be of im])ortance in regard to the nature of the poison and its 
action. Poisoning by IICN, strychnine, aniline dyes, etc., etc., may 
give this preliniinaiy hint. Tlie points may be corroborative of, or 
contradictory to, some other evidence. Note also any signs of corrosion 
of li])s and round the mouth suggesting corrosive ])oisoiiing. 

(3) Look carefiill.y for all marks of violence, bruises, cuts, wounds of 
any nature ; the}' might suggest either a struggle or some form of 
death other than poison. 

(4) Note the degr(‘e of warmth of the body (for choice taken in the 
rectum or vagina), also tlie presence or absence of rigor mortis. 
These points are of great value in determining the time of death 
{idde Yo], L). In noting the temperature the circumstances (Vol. I., 
PI). 241 et scq.) in reference to rapidity of cooling must ho observed, 
and similarly lliose (Vol. I., pp. 2(58 and 272) regarding the onset of 
rigidity, which is frequently intlueiiced by poison in an espeidal degree. 

(5) Note the time, both absolute and relative to the supposed time 
of death, at which the autopsy is made — tliis has reference to signs 
of j.uitrefaction — and any other jxiints enabling the examiner to iix 
the (if unknown) time of death. In relation to these extenml appearan(*es, 
there are none which are specially indicative of poisoning upon which 
wo can safely rely. It was formerly supposed tliat the bodies of 
persons who were poisoned jiutrofied more rapidly than those of cithers 
who luul died from natural disease ; and evidence for or against 
poisoning was at one time derived from the external appearance of the 
body. This is now known to be an error. The bodies of persons poisoned 
are nut more I'apidly decomposed, vadvrh yavihuHy than those of othors 
who have died a sudden and violent death from any cause whatever. 
Indeed, with some (antiseptic) poisons it is rather the reverse, for the 
poison inhibits the action of putrefactive bacteria {vide Vol. I.). 


THE INTEIINAL 


ArPEAKANCJlS AND SDIPLE 
ANALYSIS. 


There is no sjiecial order peculiar to poisoning cases in which tlie 
post-mortem should be done. Tlie only thing is Wvtxi all organs inust\)i^ 
examined, and for convenience we may take the alimentary sj stem first, 
for it is litre, if anywhere, tliat special signs of poisoning arc likely to 
occur. 

1. On Oldening the body be crareful to note any peculiar Smell 
that may be observable. Chlorofonu, ether, hydrocyanic acid, IICN, 
and a few other poisons may jiossibly give^this early suggestion. 
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2. Note tlie tongue> mouth, and gullet lor any ovideuco ol* 
iiiflainmation or erosion or staining. (For colour of this and the hints 
it gives, vide “ Stomach.”) Alsu look for sears and stricture. A person 
has been known to die from a stricture of the gullet brought on by 
suli)huric acid eleven moniliH after the i)oisoM was swallowed ; and there 
is no reason to doubt that instances may occur of a still more 
protracted nature. 

3. Note tlie stomach. 

(a) Its AVai.ls. 

(1) Colour. — They may be nornial in colour and appearance; in 
fact, it is only corrosives and irritants that are likely to markedly alter 
the colour. Notliing but an extensive experience in the post-mortem 
room can enable a medical jurist to state what is tlie natural colour, 
but it is commonly i>ale, with only a few small vessels definitely visible 
on the mucous membrane, generally arranged stellately. If an irritant 
has been at work, it is likely to be red, either in large patches not abso- 
lutely uniform all over, or in smaller patches which can be shown to be 
— or rather the patches which have escaped can be shown to be — due 
to foldings of the mucous membrane from intense spasm of the muscular 
layer, (ieniiine inliammation from an irritant is likely' to show small 
luemorrhagic foci, though these may be produced by violent vomiting 
due to other causes than administered jioison. Be cautious, in fact, 
from mere redness in assigning irritant poisoning as the cause. Other 
colours than red may be presentand due to detinite causes. I'or instance, 
mercury commonly causes a slate-coloured stain ; arsenic? may sliow 
white particles adherent, or possibly a yellow sulphide wliich lias l>oen 
found long (luoiiths at least) after death; strong sulphuric acid and 
possibly concentrated oxalic acid are likely to have blackened or 
cliarrod the wall ; nitric acid will have probably turned it yellow 
(xanthoproteic action) ; carbolic or hydrochloric may liavci turned it 
white and shrivelled, thougli they commonly enough also blacken it, as 
the editor can alliriu from personal observation. The congestion out- 
side the stomach may bo dillerentiatcd from liypostasis by stretching 
{ride Vol. I.). The colour may imssibly ho due to bile (yellowish red), 
when there will be no signs of intlamination, and the colour will be 
outside ; or to fruit juice, it is then uniform and also without signs of 
inflammation. 

There is an important class of cases in w’hich redness of the mucous 
membrane of tlie stomach is found after ileath not de])ejident on the 
action of })oison or on aiJ 3 ^ easily aissignable cause. These cases, owing 
to their being so little known, and involved in much obscurity, deserve 
the attention of medical jurists, since the appearances closely resemble 
those produced by irritant poison. Ai)ersonmay die without siiU’ering 
from any symptoms of disordered stomach ; but on an inspection of 
the hod^' a general redness of the mucous membrane of this organ 
will he found, not distinguishable from the redness which is so com- 
monly seen in arsenical poisoning. Several cases of this kind have 
occurred ; and drawings which have been made of the appearances 
presented by the stomach are preserved in the museum eollectioir at 
Guy’s IIosi)ital. In January, 1904, the editor met with a similar case 
in the post-iiiortem room at the London Hospital. He was quite at a 
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loss to account for it, as there was iiotliing in the symptoms preceding 
death, nor in the cause of death (heart disease), to which it could he 
attributed. This condition is not infrequent after dcatli from heart 
disease. 'i'id\" was of opinioji that there is always ecchymosis of the 
stomach after death from arsenical poisoning ; but Dr. Stevenson met 
witli several cases in which this condition liad not existed. 

The redness of tlie lining membrane of the stomach, in cases of 
poisoning, is so speedily altered by putrefaction, wlien cijvumstances 
are favourable to this process, as frequently to render it impossible for 
a witness to speak with any certainty upon its cause, l^utrefactive 
infiltration from the blood contained in the adjacent viscera and muscles 
will give a reddish appearance to a stomach otherwise in a healthy 
condition. Great dispute has arisen respecting the length of time 
during which redness of the stomach produced by an irritant will be 
recognisable and easily distinguishable from putrefactive changes. It 
is sufficient to say that no certain rule can be laid down on the subject ; 
it must be left to the knowledge and discretion of the witness. The 
author has seen the well-marked appearances of inthimmation jirodin'cd 
by arsenic in the stomach and duodenum in an exhumed body twenty- 
eight days after interment {IL v. Ihu-ks Lent Ass., 1815) ; 

and in other instances the reddened state of the mucous membrane, 
in a case of arsenical poisoiiing, was plainly i>erceptible on removing a 
layer of arsenic nineteen months imd twelve months respectively after 
interment. (See on this question a case of suspected poisoning by 
Orfila, “ Ann. dTlyg ,” 1839, 1, 127.) If, however, lliere should be a 
reasonable doubt respecting the cause of redness, and no iioison is 
detected, it would bo unsafe to rely upon this appearance as evidence 
of poisoning. 

(2) Ulcers. — If the corrosive have been sufficiently strong to pro- 
duce ulceration there will also be signs of veiy intense intlannnation, 
wliicli should prevent such ulcers being niistakeJi for cancerous, chronic 
simi)le, acute simjile, and tubercular ulcers, none of which in other 
respects look like those of corrosives, when tlie case is one of rc(*ent 
poisoning at any rate. ^Yllen the poisoning is of older date it is 
impossible to ditVereiitiate the iil<*er from a simple chronic ulcer by its 
a])pearaiice only, tliongb iJie liistorv and other circumstances in the 
ulceration may do so. 'J'hus — 

III Martrli, IDO-i, llio i ditor opened tiic^ stoiiiacli of a youn^ adult who in the 
]>L‘ovious Soploinhei’ liad swallowed a corrosive by accident, ilis main symptoms luul 
been gastric ])ain and voiijitiij”^*vor since, and ho died of exhaustion. The stomach 
■was very tliin and distended, cJiiefly iqjwards under th(5 ribs, (^ver an area at the 
pyloi'ic end of tho .stonuich, roughly the size of llie hand willi tli(3 lingers tc>gothor, 
was a stellate scar, w ith bands of t hick(?iiing, very Jik(5 tho scar of an extensive 
burn on tho skin. A second iinlioaled ulcer occujned tlio oxacit pyloric orilice and 
a bout an inch each of gastric and duod(*nal mucous membrane. There was in addition 
a ^car with longitudinal lines and patches of thickening in tho last three inches of 
Die O'sophagus. 

It was iiossiblc from the superficial cliuracter and large extent of 
the scar in the stomach to assert that it had come from a large 
superficial wound ol‘ tin? organ, and to say that such was probably from 
a 2 )oisoii, because, had such an extensive ulcer been due to disease, it 
would, according to all exp(;ricncc, luive caused adhesion between the 
stomach and the ucighbouring viscera, and of such adhesion there was 
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no trace. The ulcer, still unhealed, actiuilly in the ^rip of the pyloni, 
could not he distinguished by its ai)peai‘ance from one due to diseases, 
hut its very i)osition, extremely unusual in disease and equally eommou 
as the result of corrosives, was strongly suggestive. In the (esophagus 
simple ulceration, with a consequent s(jar, is practically unknown. 
Cancerous, diphtheritic, and tubercular are the only oiuis except those 
due to corrosion. 

In irritant poisoning, the stomach is occasionall}" found ulcerated ; 
hut this is, comparatively speaking, a rare occurrence. In sucli cases 
the mucous membrane is removed in small distinct circular patches, 
under the edges of which the poison (arsenic) may he found. Ulcera- 
tion of the stomach is a more common result of disease tijan of the 
action of poison. It is wortliy of remark, as a means of distinction, 
that ulceration has never been known to take place from arsenic or any 
irritant poison until symptoms indicative of irritant poisoning have 
oc'curred, while the ulccirs of disease are frequently latent until 
p(‘rforation or liflenKjrrhagc leads to a fatal result. In ulceration from 
disease, tlie mucous membrane is commonly only reddened in the 
neiglibourhood of the ulcer. In ulceration from j)oison, the redness is 
generally diirusod over other parts of the stomach, as well as over the 
(luodcminn and small intestines. A case, however, occurred in Guy's 
Hospital some years ago in which, witli a small circular patch of 
ulceration near the cardiac opening, the wliole mucous membrane was 
rod and injected ; Init this singular condition of the stomach, so closely 
resembling the effects of an irritant poison, >vas unaccompanied by any 
marked symptoms of irritation during life. In disease, liowever, the 
ulcei-ation be at the pyloric end of the stomacli {Gujfs Hasp. 

Gaz.f 1888, !>. 13G). Tlui liistory of a case previous to death will 
thus conimoijly enable us to determine to wljat cause the ulceration 
found may he due. As a final distiiu'tion between poison and disease, 
it is well to note tliat in the former there will be a dead slough over 
tli(5 ulcer, while in disease such a slough (or scab, as it were, in popular 
language) is never seen except with cancer. With regard to this latter 
affection, cancer, a problem might arise in an old poisoning case as 
follows. Cases are reported (the editor has seen at least two cases) 
in whi(*h a chronic ulcer of the stomach has existed with cancer in 
such connection ^s to suggest in the strongest possible manner that the 
cancer was the actual immediate result of the (irritation of) simple 
ulcer: if the oiiginal simple u1c(H’ were due to poison a grave respon- 
sibility might be tlnown on the medical jurist of deciding whether 
death was (lue to the poison or whetlicr the cancer would have arisen 
in any case : another (sarcomatous) form of malignant tumour (in the 
limbs) is frequently reported to arise fi-om a blow. 

(3) Other Conditions of the Walls. 

Softening . — The coats of the stomach are not unfrequently found 
so soft as to yield and break down under very slight pressure : and this 
may be the result either of poisoning, of some spontaneous morbid 
change in its structure during life, or of tile solvent action of the 
gastric juice after death. As this condition of the stomach, when 
caused by poison, is produced by those substances only which possess 
corrosive properties, it follows that in such cns(^s, traces of their action 
will be perceived in the mouth, throat, and gullet. In softening from 
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<lisease, the chaiif;e will be coiilined to the stoinacli alone, and it is 
eominonly I’oiind onlj’ at the cardiac or greater end of the organ. The 
editor has once seen post-mortem digestion of the o.\sopliagus with 
iniich softening and i)eiforation. When softeinng is r{‘ally caused by 
an irritant j)oison, it is generally attended by other striking and unam- 
biguous marks of its operation. Softening is not to be regarded as 
a common character of i)oisoniijg : it is only an occasional appearance. 
Softening can never be inferred to have proceeded from poison, unless 
other well-marked changes arc present, or unless the poison is dis- 
covered hi the softened parts. The stomachs of infants have been 
frequently found softened from natural causes: such cases could not 
be mistaken for jioisoning, since the history of them during life, tlie 
want of other a]>pcarances indicative of poisoning, and the total 
absence of poison from the viscera, would prevent such a suspicion 
from being entertained. 

It is in ]>oisoning by the alkalies that such softening is most 
commonly found (so far, that is, as poisons are concerned), tliey have a 
great tondem^y to cause any tissues with which tliey come in contact to 
assume a soft soapy feel and consistency, tliongh tlnjy pcrliaps as often 
(especially if concentrated) harden and shrivel the stomach. 

Actual pc.rfomiion is occasionally wdtnessiul when the strong mineral 
acids have been taken, ('si)ecially sulphuric acid; it is much less 
common with the other acids. 'Uhe stomacli, in such cases, is 
blackened and extensively destroyed, the aperture is large, the edges 
are ro?igli and irregular, and the coats are easily laceratecl. A'he acid 
escajies into the abdomen, and may he readily detected there by 
clieniical analysis. The jieiforation canscMl by irritant poison (arsenic), 
is hut little known. There are hut few instances on record. In a 
great number of poisoned subjects examined during many years at 
Guy's llosjiilal, not a single case occurred. It must then he looked 
upon as a rare jqipearance in cases of irritant ])oisoning. 

IVu’foration from poison must he carefully distinguished from 
])erforation from disease and also from the siiontaneous or digestive 
perforalion. There sliould be no difiiculty in the former case, for the 
nicer of disease, when free from adhesions and thickening, never shows 
the signs of intense irritatioti which must he met witli Avhen poison 
has gone so far as to perforate, and in the majority of cases there are 
oitlier old adhesions to other organs or (and) great thickening of tlie 
<*oats of tlie stomach from scarring. "J'he aperture of perforation is 
totally diffcj’ent in the two^ases; in ])oison it is ragged and irregular 
with torn edges, in disease it is moj*e or less rounded, punclied out as 
it were. As, however, perforation from an ulcer is perhajis tlie disease 
above all othei-s which most closely resembles iiritant poisoning, it 
may he well to insert the iollowiug features in the history. 

The principal facts observed witJj regard to idiopathic perforating 
ulcer are the A llowing : — 1. It often attacks young women from eighteen 
to twenty -three years of age. 2. The preceding illness may be extremely 
slight; sonuitimes Iherl! is merely loss of appetite, or a capricious 
ajipetite with uneasiness alter eating. 51. The attack commences with 
a sudden and most severe pain in the abdomen, gencrall^^ soon after a 
meal. In irritant poisoning the pain usually comes on gradually, and 
slowly increases in severity. 4. Vomiting, if it exists at all, is 
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commonly slight, and is chiefly confined to what is swallowed. There 
is no |)urging; the bowels arc generally constipated. In irritant 
poisoning tlie vomiting is usually severe, and purging is scddom absent. 
5. The i)erson dies commonly in from eighteen to thirty-six hours : 
this is also the average period of death in the most common form of 
irritant poisoning, 7 .^., hy arsenic; hut in no case yet recorded has 
arsenic caused i)erforation of the stomach within twent 3 '-fonr hours; 
and it appears probable tliat a considerable time must elapse bcfoi’e 
such an eflcct could be produced b}" this or any irritant, 6. In 
perforation from disease, the symptoms and death are clearly referable 
to peritonitis. Notwithstanding the ^veil-marked diftereiicos above 
described, it is common to meet with cases of imputed i)oisoning 
where death has really occurred from peritonitis following perforation 
from disease; one of them will be found elsewhere recorded ((Jiiy’s 
JIosp. lie])., 1850, p. 226). In another, the body was exhumed after 
several months’ burial, and the stomach was found perforated from 
disease in the usual situation. 

The spontaneous or digestive perforation is not a very (*ommon 
phenomenon, AVilks thinks that it is so rare a condition that it is 
not met with once in five luindred cases. In two cases in wbicli it 
was observed, one patient Inid died from albuminuria and tlie other 
from head aflection ; but in neither of these could there be found any 
peculiarities regarding tlieir food, the time of the hist meal, or tlie 
state of the bodies, to account for the s|>oiitaneous destruction of the 
coats of the stomach. In lanuary, 18-15, the author met with an 
instance of this perforation in a cliild between two and three yeai*s 
of age. 

It was Roized with oonviilsions, liccaino insoiisiblo, and died twenty-f Jirco hours 
afterwards. After doiitli, the greater end of the Ktoinacli was found destroyed to 
the exlcnt of three iiK^hes, and the edges w'cro softened and blackened. TJiore was 
no food in the stomach, arnl nothing had passed into the organ for tliirty-two liours 
before death. It was therefore impossible to ascribe death to the ])erforati()n, or 
the perforation to poison (Mvd, Unz., vol. p. 32). 

The editor agrees in the main with the above conclusions of Wilks, 
but i^'nlc Vol. 1. for furtlier remarks on the subject. An inspec- 
tion of the body, with a g(*nei'al liistory of the case, will commonly 
suflice to remove ^iny doubt in forming an opinion whether the 
extensive destruction so commonly met witli has or has not arisen 
from ]>oison. Thus, in a cadaveric perforation, tlie aperture is 
generally situated in that part of the st(*nmch which lies to the left 
of the cardia ; it is very large, of an irregular form, and ragged and 
pulpy at the edges, which liave the apjiearance of Ixdng scraped. 
The mucous membrane of the stomach is not found inflamed. There 
is occasionally slight redness, with dark brown or almost black lines 
(striflc) in and near the dissolved coats, wliicli have an acid reaction. 

It can only be confounded with perforation by the action of corrosives; 
hut the well-marked symptoms during life and the detection of tlie 
substance after deatJi, together with the changes in the throat and 
gullet, will at once indicate the perforation produced by cori'osive 
poison. The cardinal point of destruction is tlie complete absence 
of peritonitis in the cadaveric perforation. A case of extensive per- 
foration of the stomach, as the result of the action of the gastric 



868 


POISONING— THE AUTOPSY IN. 


fluids, has been reported by Barnes. (See Med. Gaz., vol. 41, 
p. 293.) 

Such perforations are no doubt due to the action of an active 
gastric juice on dead tissues. 

Ilavdening . — This is not a iVoqiient result of poisoning, but is 
occasionally found. The author has met with an instance in whi<di 
the coats of the stomach were (Considerably liardened by sulphuric 
acid; and Dr. Stevenson has found that carbolic acid usually hardens 
the tissues with whi(rh it comes in contact. 

(4) The Contents of the Stomach. — The walls must be carefully 
examined for fragments of poison adherent to it. Bismuth, calomel, 
arsenics chalk, fragments of leaves or fruit, cantharides, etc., etc., may 
all of tliem be possibly found in this situation. 

'riien the free contents must be also carefully observed and not(‘d 
down with reference to 

(a) Quantity. '' Of great importance for corroborating or 

(h) General nature, • contradicting evidence from other St)ui’C(^s 
food, etc. as to tinu'. and nature of last meal, presence 

(c) Coloiir, etc. of vomiting, et(?., etc. 

(d) 4’he presence of matters not commonly considered as foods : 
cantharides wings, berries or h'aves or other parts of plants, bih‘, 
blood, and articles suidi as nails, pins, glass, etc., distinctly foreign. 

(c) Odour. — Uy simple smell many snbstanc(^s may be detectcid. 
Oi>iiim, chloroform, carbolic acid, phosphorus, hydrocyanic? acid or 
cyanides, benzene, cam])hor, are illustrations. If the contents have no 
smell in the cold, a small quantity may bo \vann(Ml gently in a clc^an 
Ix'aker, and the nose again applied. Nicotine, cocaine, phusi)horns 
(garlic smell), even carbolic acid, ma}' thus become more apparent. It 
is well to get two or three independent persons to note the odour both 
in the cold aJid when the contents are warmed. 

(j) .l{(‘action to litmus paper — alkaline — suggests i)oisoning by 
corrosive alkalies ; neutral gives little positive information, but sug- 
gests such vomiting as to have exhausted the acid-secreting cells ; acid 
is the natural reaction. The vmlencc of it may suggest a strong acid 
poison, but if sonui poison is certainly lu’csent, and there are no gross 
naked eye changes, an acid reaction makes it probable that the poison 
will require the prolonged search of the next section. 

(f/) Note any other special cliaracters not included above. 

4. Note the duodenum and its contents with the same care, and 
for similar piiri>oscs, as tlTe stomach ; poisons rarely cause duodenal 
ulcers, but inflammation is frequently met with liere, as in arsenical 
2 )oisoning, for example. Inasmuch as the duodenum lies so near to tho 
gall bladder, we must re[>eat the caution not to mistake a yellow or green 
discoloration produced by bile as a sign of inilammation or of poison. 

5. Proceed then to note the condition of the rest of the small 
intestine. It is very rare indeed for inflammation from irritants — i.c., 
2 )oisons — to reach far down from the stomach ; very extensive inflam- 
mation is far more likf^ly to occur from disease or from decomposed 
food. It mny be said that ulceration of the small intestine is always 
due to disease, tubercle typhoid^ or possibly so-called stercoral ulcers. 

6. The staU^ of the large intestine and of its contents, even more 
carefully than that (jf the small, must next be observed. Arsenic 
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seems to have a special effect tipon tlie rectum when no traces of it can 
he found between duodenum and colon. The discovery of hardened 
feces in the colon and rectum may go a long way towards proving or 
disproving a liistory of purging before d(.*ath. Some care must be 
exercised in ascertaining that the purging was genuine, and not a mere 
false diarj-licea mucus and blood with tenesmus, for in 1896 the editor 
found a colon and rectum full of hard scybala in a patient who \vas 
stated to liave liad a lot of diarrhoea jirevious to his death, which had 
nothing to do with poisoning. The point might he of very great 
importance in clironic or secret poisojiing. 

7. All tlie other viscera — lungs, heart, brain, spinal cord, uterus, 
ovaries, kidneys, liver, etc. — must bo equally carefully examined foi* 
signs of disease of which the patient might have died, for negative 
evidence of this desci iption is one of the first things to rouse a suspicion 
of ])oisoniMg in some cases that have not been carefully observed 
during life. 

8. The bladder and (in females) the vagina should be particularly 
examined, for poison has been known to he introduced into the body 
by these <diannels. 

TJio only details in the above manipulations that require special 
mention are — 

(1) Ijigature the stoma<ih at each end before opening or rtmioving it. 

(‘2) Ligature the duodenum at each end before o]>ening or removingit. 

(3) Jf either of these viscera is to be opened at once, place it 
unopened in a. clean dish, so that it and its contents are not contaminated 
witli unknown materials. 

(1) Similarly on opening the bladder aspirate its contents into a 
clean bottle. 

(5) Take care that every viscus or material that requires to be saved 
is plac(‘d in a rh'an vessel securely sealed and also numbered or marked 
ill such a way as to be identiiiiible. Do not wrap tliem up in tlio first 
piece of ])aper that comes to band nor place tliem in any old and dirty 
i)ott le. A case lias broken down because a piece of wall-paper contain- 
ing ars(‘nic was once tbns used, ami another one because the medical 
witness c^iuld not swear that an old pickle-jar obtaiiKjd from an oil-shop 
was clean when he placed in it some material for examination. 

It is necessaiy to bear in mind on these occasions that the body is 
ins|)ected, not merely to show that the person has died from poison, 
but to prove tliat he has not died from nny^natural cause. Medical 
practitioners commonly give their attention exclusively to the first 
point ; while lawyers, who defend accused [larties, veiy properly direct 
a most searching examination to tlie last-mentioned jioint, t.c., the 
liealthy or unhealthy state of those organs which are essential to life, 
and with which the poison has not prohahl}- come in contact. The 
usual causes of sudden death liave their seats commonly in the brain, 
the heart and its great vessels, or iu the lungs, Marks of effusion of 
blood, congestion, infiammation, suppuration, oivi diseased condition 
of the valves of the heart, should be souglit for and accurately noted, 
whatever may be the condition of the abdominal viscera. It has also 
been recommended that an examination of the spinal marrow should be 
made. If the cause of death be obscure after the general examination of 
the bodj% tliere is good reason fpr inspecting the condition of this organ, 
ir.* 24 
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In eases of chronic 2 >f>isonin(f there is sometimes great (lifliculty in 
assigning death exclusively to tljc original action of tlie poison, since 
the liabits of life of the person, a tendency to disease, and other 
circumstances, may have concurred either to accelerate or in’odiice a 
fatal result. To connect a stricture of the gullet (proving fatal) with 
the effects of j>oi.soning by a mineral acid, it would be necessary to show 
that there was no tendency to this disease before the acid was adminis- 
tered; that the symptoms appeared soon after the first eflects of the 
poison went off; that these symptoms continued to become aggravated 
until the time of de«1h ; and, lastly, that there was no other cause to which 
death could with any prolaibility be referred. These remarks apply 
equally to the secondary fatal effects of any poisons, such, for instance, as 
the salivation occasionally induced by corrosive sublimate, and tlieexhaus- 
tion and depression which are caused by lartarated antimony, when the 
acute symptoms of ])oisoning bv these substances have passed away. 

It is important, as a last general remark on the autopsy, to bear iji 
mind that, except for corrosives and irritants, it is extremel}^ easy and 
common for poison t(^ destroy life without leaving any naked eye 
clianges, and in’oofs of poison must be derived either from quite other 
sources or from the detailed chemical examination. 


TPiE compi.etp: 


ANALYSIS AND ^rilp] DUTIES OF THE 
EXPERT ANALYST. 


Before undertaking to a])pear in court the expert analyst must be 
prei)ared to answer the following questions, because in court all the 
points must be proved to the hilt. The strength of a chain is that of 
its weakest link, and many charges of poisoning have broken down 
through oversight of some aj)parently irrelevant detail. 

1. When, WTiere, and from Whom did you receive the 
Articles which you have Analysed?— 'J’li«se are but eJeiuontary 
and obvious questions in regard to the ideiititj' of substances received ; 
thej’ only eiiiphasise the importance of immediately making written notes 
upon such serious matters, 

2. In what State was it Received ?--Trc/c thry secured in 

any U'ay ! — ij sOy how !■ — or exposed, u rapped in paper, ray, etc., in 
an open box or fin, etc., etc. } l)id yon receire more than one object '! 
If so, how many '} each separately labelled, or in a separate 

receptaele / What qnantUy was there of each by ireiyht or measnre / 
Solid : Liquid f — These are searcliing (juestions on the identity of 
what was preserved by the maker of the autopsy with what was 
received the analyst. A few remarks have already been made in 
notes oil the autopsy, hut the matter is so important that Dr. 'J’aylor's 
original remarks must be inserted in full, lie said : — 

It is lUjcessavy to observe that all legal authorities rigorously insist 
upon ])roof being adduced of the identity of the vomited matters or 
other liquids taktiii fi-om the body of a deceased person when poison- 
ing is sus[)ected. Supposing that during the examination the stomach 
and viscera are removed from the body, they should never be placed 
on any surface, or in any vessel, until we have first ascertained that the 
surface or vessel is perfectly clean. If ^this point be not attended to 
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it will be in the jjower of counsel for the defence to raise a doubt in 
tlie minds of the jury whether the poisonous substance might not have 
been accidental!}" present in the vessel used. This may be regarded 
as a very remote presumption ; but, nevertheless, it is upon technical 
objections of tliis kind that acquittals follow in spite of the strongest 
presumptions of guilt. This is a question for which every medical 
witness should be prepared, whether he is giving his evidence at a 
coroner’s inquest, or in a court of law. Many might feel disposed to 
regard matters of this kind as involving unnecessary nicety and care, 
but if they are neglected it is possible tliat a case may be at once 
stopped, so that the care subsequently bestowed upon a chemical 
analysis will be labour thrown away. Evidence of the presence of 
poison in the contents of a stomach w'as once rejected at a trial for 
murder because they had been hastily thrown into a jar borrowed from 
a neighbouring grocer’s shop ; and it could not be satisfactorily proved 
that the jar Avas clean and entirely free from traces of poison (in which 
the gi-ocer dealt) Avheii used for this purpose. AVhen the life of a luiman 
being is at stake, as in a charge of murder by poisoning, the slightest 
doubt is always intorj)reted iu favour of the accused. 

Not only must clean vessels be used for i*eceiving any liquid destined 
for subsecpient clKUiiical analysis, but care must be taken that the 
idoititf/ of a substance is ])resorved, or the most correct analysis after* 
A\ ards made will he inadmissible as eAudence. The suspected substance, 
Avlien once placed in the hands of a medical man, should ne\"er be let 
out of liis custody. It should be kept sealed under his judvate scjaI, 
and locked up Avliilo iji liis possession, iu a closet to whicJi no otlier 
person can haA"o access. If he has once let the article out of his hands, 
and allowed it to pass through the hands of several otlier persons, he 
complicates the eviileiice I'or Urn prosecution by rendering it indis- 
pcmsahle for these persons to state under Avhat circumstanees it was 
placed Avhile in tlieir possession. The exposure of a suspected sub- 
stance on a table, or in a closet or room to Avliich many liave access, 
maybe fatal to its identity; for the chemical evidence so important in 
a criminal investigation will probably be altogether rejected by the 
court. A case was tried iu Avhich an analysis of (autain matters vomited 
by a person poisoned Avith arsenic Avas not admitted as evidence against 
tlie prisoner because the medical man bad left thorn in the custody of 
two Avomen ; and these Avomen had alIovAa*d the vessel containing the 
suspected liquid (wliich Avas proved to contaii^ arsenic) to be exposed in 
a room open to the access of many persons. In anotlier case, the 
analysis of some suspected liquids was lu/t allowed in evidence because 
the practitioner, Avho lived in the country, and Avas niiAvilling to lake 
tlje responsibility of analysing them, had sent them up to town by a 
carrier, to be examined by a chemist. If sealed by a private seal, and 
tliis is observed by the receiver to be unbroken before he proceeds to 
an analysis, this mode of transmission may uotperliaps be objected to. 
Wlien any article is reseiwed for analysis, car * sliyuld be taken to at once 
attach to it immovably, or to the vessel containing it, a label, ui)on 
Avliich are plainly written in ink the name of the deceased and the date, 
including the day of tlie week and month. This is especially necessary 
Avhen there are tvA"o or more articles for analysis. The greatest incon- 
venience has resulted from the neglect of this simi)lo precaution. 

24—2 
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Preserving Articles for Analysis. — In romovinff viscera or 

liquids from the body, and reserving them for analysis, it is necossarv to 
observe certain precautions. A clean vessel witli a wide mouth sliould be 
selected; it should be only suniciently largo to hohl the organ or liquid 
(the less air remaining in it tlie better) ; it should be secured by a 
closely fitting cl(‘an (*(>rk, covered witli bladder or gntta-percba tissue. 
A piece of skin, shoet-caxuitcliouc, or gutta-perclia should then be tied 
over the moutli. It should lastly be covered with a layer of white 
leatlier. In this way any loss by evaporation or decomposition is pre- 
vented, and the viscera maybe preserved in a cool place for some time. 
If the mouth of the vessel be too wide for a cork, the other articles 
cannot be dispensed with. Paper only sliould not be used : the 
appearances after deatli of the viscera of an infant, suspected to liave 
died from poison, have been entirely destroyc'd liy drying from tJie 
evaporation which look jdace tlirongb tlie layers of pa])er witli whicli 
the vessel in wliicli they were contained was covered. The prao 
titioner should boar in mind that all tliese mattei’s are likely to come 
out in evidence ; and wliatever is woi-tb doing at all is worth doing 
well. For reasons already stated, antiseptic cliemical compounds 
should not lie used. 

'riie articles used for tlie preservation of viscera should in all cases 
be scruj)ulously examined. Some kinds of calico are dressed with 
arsenic and starcli paste, and many kinds of wra])ping-papor as well as 
wall-papers are strongly imf)regiialed with tliis poison. An observation 
made by Aickin shows that this is not nu unnecessary caution, lie 
was engaged in examining the l)o<lyofa cliild,in order to determine the 
cause of deatli. 'rhe organs were liealthy, and as no suflicient cause 
presented itself, lie removed the stoniacli with a view of making an 
analysis of its contents. He was suddenly called away; and, to pre- 
serve the stoniacli, he wrapped it in a jiiece ofjiajier (used for jaqiering 
rooms), plac(‘d it on the uiicoloured side, and locked it in a closet until 
the following day. Assisted by a friend, lie then analysed the contents, 
and found a trace of morphine with a large quantity of arsenic. As the 
symptoms from wliich the child bud suflertal were not those of poison- 
ing witli arsenic, and there were no appearances of the action of this 
substance on the body, lie came to the conclusion that there must he 
some extraneous cause to account for its iiresence. He examined a 
portion of tlie wall-paper in which the stomach liad been wrapped, 
and then found that that part of it whicli was coloured yellow was 
tinted with arsenious sulpliide or orpiment. It was tln^reforo evident, 
as commercial orpiment contains white arsenic, that tlie stomach and 
its contents had imbibed a poi tion of tlie poison during the night 
{Lancet f 1855, 1, j), 633). This satisfactorily accounted for the pre- 
sence of arsenic under circninstances wliicli might liave given rise to a 
false, charge of murder. Many wall-papers, having a tinge of green 
or golden yellow in them, contain arsenic, and this arsenic spreads by 
imbibition to other pj>rls of the paper not so tinted. It would, of course, 
he proper to avoid in all cases the use of any wrapper having upon it 
mineial colours of any description. The above case shows in a 
striking manner the danger of trusting to chemical analysis alone. 
Unless we look to physiology and patholog}’^, a most erroneous opinion 
may be expressed. 
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Arsoiiic is sometimes found mixed with ferric oxide iii oclireous 
dej)Osits or soils. It is thus occasionally present in the soil of ceme- 
teries, but ill an insoluble form. Evoii in the fur deposited in tea- 
kettles, in which tliere is generally some ferric oxide, arsenic has been 
found in an insoluble form. From about a pound and a half of the crust 
or fur oF a vessel used for boiling water Otto obtained well-marked 
arsenical deposits. Pollnitz detected in tlie fur of kettles copper, lead, 
tin, and even antimony. Osborn conlirmed Pollnitz's conclusion, 
namely, that lead ma 30 )e present in an insoluble form in the deposits of 
kettles and boilers {Med. Timen and Gaz.^ 18G0, 2, j). 608). 
Otto dis(jovered a much larger proportion of arsenic in the cabrareous 
crust taken from a kitchen boiler. Ten oumres of this gave a deposit 
of arsenic in a glass tube, and several stains of porcelain. Ho thinks 
that, if a suilicient <|uantikv employed, arsenic will be found in the 
sediments of all spring ami well-waters (“ Ausmit. d. Oifte,” 1856, 
p. 61). The author lias found arsenic in the water of rivers used for the 
supply of towns, and has extracted a well-marked quantity from two 
ounces of the dried mud of the Thames, as well as from similar quanti- 
ties of eaith taken from three cburcli yards in the north of England 
(Guy’s IIos]). Rep., 1860: On Arsenic ajid Antimony”). Sir 
Thos. Stevenson has found it in river water receiving the effluent from 
tanneries, in which arsenic is largeh" used. These fa(ds tend to show the 
extnmie danger of placing reliance oji minute chemical results in the 
absemeo of good physiological and pathological evidence. 

The results of an analysis, in the shape of sublimates or jjrecipi- 
tates, sliould be preserved as evidence, distinctlvGabelled in small glass 
tubc‘s, hermetically sealed. They can then, if asked for, be 2 )roduced 
for examination at the in([uest or trial. 

Tii(^ importance of this is emphasised by the following notes in the 
Lancet, 180(5, 1, 586, in re the Hudderstiold imisoniiig case by 

wliite jirecipitate. 

tlusficf! CrntTitham doprecMfed the jiractico of aiticlos for cliouikiul 

exiiiiiiiiJLl ion tliroup:li so iiuiiiy luinds. Justico flaw kins uiculo a similar complaint 
in tlio LMm.s(njL i^ase. in tlaj Elanni^un and Higgins caso a most important piece of 
evidonco was nearly excluded because a ])olico ollicial was lax in preserving the 
idunlity e«f an im]KH’tant article. Lhe moral is, obviously, Let the medical witness 
himself socuro and lock uj) everything which ought to l>u sent to the analyst. This 
will sa\e time, trouble, exi^enso, a-iid 2)revoiit a possible miscarriage of justico. 

3. When did you Analyse it, and Where ? — These questions 
obviously t<*nd to criticise the circumstaiiceS under which the uinilyst 
ke^it any material entrusted to liis care. They raise the possibility 
that deliiy might have aUbrded op 2 )ortuiiity for fraud, mischief, or 
decomposition. 

L Did you Analyse it alone, or were you assisted ‘i-if 

80 , hif whom and to what extent / — TJiesii (piestions obviously are 
dii ected at the coiiqietenc^y of the analyst and Jiis assistants. Thej" 
also may raise a suspicion of the hona Jules of the assistants and the 
otjportnnitics any oftliemmay have bad for interference b}- carelessness 
or a(^cid(mt. 

5. What Tests did you employ?— In a written report these 
iietul not be minutelj" described: a general outline of the analysis will 
sufflee; but iu court defending counsel ma^^ cross-examine an analj^st very 
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closely on the tests he oniployerl. As corroborjitive tests up[)lie<l to 
comparatively pure substances, every unal 3 "st will have several to 
which he may attach special importance or with Avhich he may be 
peculiarly familiar, but there are one or two yeueral or preliminary 
procedures which are practically universally adoj)teil when gross masses 
of animal remains [viscera and (or) their contents] are i)resented to an 
analyst that he may determine the presence in them of poison. The 
first of these is known as the Otto-Stas process for the extraction of 
alkaloids as modified hy Stevenson and given by Sir Thos. Stevenson 
himself ill AVatt’s ‘‘Diet, of Chem.,’' 1888, vol. 1, pp. 120 et seq. It 
runs as follows : — 

The method most gonorully einploj’cd for tho extraction of the vegetable 
alkaloids from iidmixturo with animal matters is that originally devised by Stas 
for the separation of nicotine, and now known wdth modifications as the Otto-Stas 
method. Dr. Stevenson has introduced further moditicatioiis, which are embodied 
in tho following de3cn2)tion, having been found by him necessary in those cases 
where unstable and easily hydrolysed alkaloids are to bo sought for, such as 
morphine, wdiich is readily decomposed by heating its acidified solutions, ainl 
aconitine, w’hich is unstable in alkaline, and es})ecially in aimnoniacal solutions. In 
all crises the method, which is a (|Liantitativo one, is greatly dcpondoiit for success 
Ujion the caro w itli which the iiroliminarv oi^eratioiis are comlucted. 

The organic matcuial to be ojierated uj)on. if solid, is brought into as miiiuto a 
state of division as its nature permits, and is then digested with twice its Avoi^ifht 
of rectified spirits of wine at a tem[MU*atiu*e of about lid' C. Liquids aro also 
treated with twice their volunio of rectified spirit. Redistilled methylated sjarit 
mu 3 ' be used for these operations. 

After several hours’ digestion tho lupiid is poured off from the deposited solids, 
and the digestion repeated with a fresh quantity of si)lrit. This is again poured 
off and mixed w’ith the previous alcoholic infusion. If solid matter, e,fj., liver, is 
operated on, tho liquid is squeezed from tlio solid ])ortion at ea.(;li digi'st.ion in a 
jaece of line cambric, which acts as a crude filter ; tlio Ihjuids thus obtained aro 
added to tho other alcoholic liquids. iVfter two or more digestions, acf'ording to 
tho nature of the organic matter, tho undissolved portions aro submitted to a 
new digestion, also at lid^ with spirit faintly iuriditi(?d with ac(!tic acid. Some 
recommend tartaric in i^vehTonoe to acetic acid, but tliis is olqectiojiablo when, 
as is usually the case, morphine has to be .soiiglit for. Otlnas use oxalic; acid, but 
this acid maj^ liave to bo sought for as well as tho alkaloids. Enougli acid must be 
added to kc?tq> the liquid j ust perco})tibly acid, excess being avoided. 

After a 2 )rolongod digestion with the a(;idilied alcohol this is poured off, the 
solids sqTieoyx‘(l, and the digestion rejK'uted, but Ibis time with unaciditied si)irit. 
A final digestion maybe required, the rule being to continue tho exbaustimi witli 
spirit so long as au}^ c<jlour is iiij]mrted to it. 

Tho alcoholic liquids obtained beforo acidification after mixing are mumeiitarily 
and rapidly raised to a teiij])erat ure of 70'^ ( •., c<K>led, and the insoluble residue 
filtered and washed with spirit J" those obtained witli and after the use of acid aro 
similarly treated; but the two sets of liquids, tho unacidifie<l and tho acidiiieil, 
are not mixed till a later stage is reached. Ry keeping them thus separate, 
danger of hydrolisation of unstable alkaloids is as far as ^icjssible avoided. 

The alcoholic infusions are now evaianated at a t(?m 2 )eraturo never exceeding 

0. tt) the consistency of a syrup. It is advisable during tliese evaimratious 
(each set being done separately) to neutralise a portion of the free acid with 
caustic soda from time to time, so a.s to keep the liquitls just 2 )erceiitibly acid. Tho 
ovaporfitions jire easily effected witJi tolerable rapidity by placing tho liquids in 
shallow basins sup])orte<i (ni large beakers .some inches above the floor of an 
ordinary ()von, w'hieh is heated bj’ a gas flame playing on the top. Tho door is 
kej^t a little ajar. The advantago.s of tliis urrangenieiit are that overheating 
is avoided, eva])oratioii is more rajiid than by any other method, and all creeiung 
of tho liquids uji the sides of llie basins is avoided. 

The syrup}^ liquid is now drenched with about fiO c.c. of absolute alcohol , 
with constant stimng or grinding in a mortar ; tho alcohol is poured ofP from, 
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tho pasty mass, which usually separates, and replaced by successive quantities of 
Id c.c. of alcohol so long as a colour is imparted to it. 

Tho alcoholic liquids are mixed, filtered, the filter washed with alcohol, and the 
filtiato evaporated iu tlie oven as before at a toini)erature not exceeding 35"' 0. 

The 8yruj)y residues — that from tho plain ami that from tho acidified spirit — 
are diluted with a small quantity of water, filtered, tho filters washed with 
water, and tlio filtrates mixed. The liquid thus obtained, about Id — ‘20 c.c., is 
introduced into an accurately stoppered tube, partially neutralised if necessary 
witli caustic soda, taking care, however, to leave it slightly acid. If the inethod 
laid down has been scrupulously followed, w^o have now a liquid containing tho 
whole of tho alkaloids aiul fn;e from albuminoids. 

Tho aqueous faintly acid Ihjuid in tho tube is now covered with twice its 
volume of washed other, and the whole is mixed by gently and repeatedly 
inverting the tube, care being taken not to emulsify the mixture by any violent 
agitation. 

Tho etlier is allowed to separate. Tin's may he favoured by a sharp rotatory 
movtunent of the tiiln*. Tho superuataiit ether is pipetted off and replaced by 
a now and smaller quantity of ether. The extraction is continued in this way 
till a few drops of the ether leave no residue on evaporation; four or five sucli 
extractions will genenilly Hullico. 

The otheroal solutions as they are pipetted off are successively washed by a 
vigorous shaking in a second stopx)ered tube with 5 c.c. of water, to whicli a few 
dro])S of dilute sulphuric acid have been added. 

The ether on ovnporatioii may yield an oil^' residue, which may be reserved 
for further examination and for ph 3 \siological tests. The acid liquid subjected to 
othoreal extraction will still contain nearly fill the alkaloids, ns the .acid salts of 
these are mostly practically insoluble in ether ; some of the salts of tlio alkaloids, 
being perceptibly soluble in ether, may be mot with in the acid ether extract. 

The acid aqueous solution and the acidulated water witli whioli tho other 
has boon washed are mixed alkalieed with sodium carbonate, and again exhausted 
four or five times as before with washed ether, only iu this case tho firsi 
exh.*iustion is made with a mixture of one volume of chloroform with three volumes 
of etluM’, the final extruidions with ether alone. Those successive etlioroal extracts nr(> 
washed iu a tube by shaking anew with o c.c. of wafer; they are then trans- 
ferred to a third and finally a fourth tubo (the first containing 10 c.c, water 
acidulated with a few drops of sulphuric acid, and tho last containing 5 c.c. 
water alone) and agitated. 

I5y these cqierations the alkaloids are first liberated from their salts by thi* 
alkali, then transferred to tho ether chloroform, in which they are soluble, then 
again convfwtcd ijito sulphates, which, being insoluble in ether and chloroform., 
again pass into the acid solution, impurities being left behind in tho ether. 

We liave now tho alkaloids in acid solution in a much purer state than before. 

The acid liquid and tho final washings are mixed, washed with a little ether 
f)nce or twice, then realkalised with sodium carbojiato and well lo-extracttHl with 
chloroform other and ether. 

These ethereal ^>lutioiis are washed with water barely alkalised with sodium 
carbonate, then filtered througli a dry filter, and evaporated to diyness in an oven a* 
a tein])oraturo not exceeding 35° C. in tared glass basins, about H c.iri. in diiunetei . 

Once dry, tho residue may be transferred for a lew minutes to tho wahw ovoii 
and dried at 100" 0. and weighed after cooling over sulphuric acid. This weight 
fairly roprosonts that of the alkaloids. It is well before evaporating the bulk of 
the liquid to evaporate a few cubic centimetres ojil}'. If an oily odorous n^siduo !>«!■ 
left, tb(3 presimce of a volatile alkaloid is indicatiMl ; tlic evaporation is then modifieil 
by mixing tho etlior chloroform with so much ether, ]>reviously acidulated by 
agitation with a strong solution of hydrochloric acid, as is necossaiy to render it 
acid. In this case it is not tho free alkaloids, hut their non-volatile hydrochlorides, 
which are left and woiglied. Tho residue may, therefore, bo dissolved in water 
and eubj<>ctcd to appropriate tests. 

Morphine requires special modifications “ P )is^Tiing by Moiqdna.”) 

For other remarks on alkaloids, also on Dragendorlf’s, Solmi’s, Sonnenscheiii’s, 
Uslar and Edmau’s, and Scbeiblcr’s methods of their separation, the reader is referred, 
to the same article which was written by Dr. Stevenson for the dictionary. The'sanio 
authority is mainly responsible for the tests given in the general text iu this work 
under the headings of the various poisons. 
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The iiiiivorsHlly adopted preliminary processes for the extraction of 
metallic poisons are two, known as tlic wet and the dry i)rocess 
respectively. Iiiasniueh as arsenic and antiinonv and inerciiry are far 
and away the most common metallic ])oisons, and as they nil hnj)pen 
to be volatile at comparatively, for combustion, low temperatures, 
the wet ])rocess is certain!}" to be preferred in cases in which no clue 
exists as to tlie metal to be sought. On the other hand, if silver be 
known or suspected to be present the ordinary wet ])rocess will not 
succeed. For lead and tin and other heavy metals the dry process is as 
good as the wet (r/r/c caution under Tests for Arsenic 

Tlie Wet Process consists in boiling the organic material with strong 
hydrochloric acid and chlorate of potassium and water till a clear 
yellowish solution is obtained. This contains tlje metal in '‘solution as 
a clih)ride/’ to which the usual tests for individual metals may be apj^lied. 

The Dry Process consists in burning the material in a platinum 
dish at as low a lomperalure as will serve the purpose. The resulting 
ashes are extracted with strong nitric acid and filtered. The metal is 
thus obtained in “ solution as a nitrate,” and can again be tested for 
by the onlinary methods (ride caution under “ Tests for Lead ”). 

6. If Poison was found was it Pure or Mixed ?~Tliis ques- 
tion may be i)ut to confuse an expert witness or to see what Ijis chemical 
knowledge may be in regard to the chemical relationships ofanj’ poison. 
It may have refei eiice also to the presence of soot or other (a>iouriiig 
matter showing the commercial soni*ce of the poison. 

7. What was the Strength or Percentage of Poison found 
and also the Absolute Quantity? — Obviously important questions 
with reference to tlie dose required of the poison either to kill, to be a 
'‘noxious thing,” or to annoy. It may also liave an influence on 
motive, 

8. What is the Dose necessary to Kill?— /!/> initio this is 

a matter of speculation and experiment on animals, but later becomes 
a matter of record from jirevious cases. We have already ([)p. 332 
rf seq,) drawn attention to the diiliculties of thxsage as a matter of exact 
scientific proof. In court the minimum dose, known to have been 
swallowed by a person who died as the result of the dose, is accepted as 
the minimum fatal dose. 

9. In what Organs or in what Material did you find it ?— 

This hns a strong bearing on the previous two qm^stions. If the poison is 
only found in tlie contents of the stomach, and none in the viscei*a, and 
is not nn iri-itant, grave duilits may bo thiowii on tlio statement that it 
was the actual cause of dealli. Poison found in a viscus (other than 
the stomach or intestine) is proof of absorption ; hence tlie importance 
of keejiing the contents of tlie alimentary canal in a sej^arate re(*.e]>tacle 
to tliat ill which portions of solid viscera are kept. Poison similarly 
found in urine is, unless added from malice also proof of ahsoi'ption 
and excretion. Again, some organs have a special affinity for certain 
j)oisons, the brain for l(*ad, for example. If it were also found in the 
food or mediciiKj preserved, but which had not been swallowed, this 
would be very strong corroboi’ative evidence indeed. 

10. If it was not a Poison was it “Noxious”? — It is in 
answer to this question that attempts at the definition of a ])oison are 
so frequently made. (The reader is referred to pp. 321 et seq.) 
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11. Could the supposed Poisonous Substance exist natu- 
rally or be produceu within the Body by any process of 
Decomposition? — This is a very important question, but one easily 
answered in tlie case of such known definite alkaloids as morphine, 
coniine, digitaleine, atropine, strychnine, etc. TJiey could not, by any 
means known to experience or science possibly be manufactured in the 
body from either its own tissues or from any food product, and their 
presence is incontestable proof of administration. 'I’he (luestion is not 
so easy to answer when ptomaines^ or leucomaines^ are found in the 
process of extraction of alkaloids and are allefjed to have been the 
cause of death, and in such cases something will dei)end iii)on the 
I)oison, or alleged poison, being found in the contents of the stomach 
as opposed to the tissues of the viscera, but much more will depend on 
the symptoms and circumstances surrounding death (vomiting, purging, 
relation to food, etc.), already considered. Dr. liulloch finds that 
these bodies apart from the microbes that produce them are very little 
poisonous. 

Wlien metals are found in very minute quantities it again becomes 
a little difficult to swear that tliey could not have found their wa}^ in 
as constituents of foodstuffs, though they may not be natural con- 
stituents of tlie body. Thus copper and arsetiic in the minutest traces 
have been discovered in corn ; the latter too (since the Manchester 
oulbrejik of beer poisoning) has been shown to exist in many iin- 
Huspectod places. The objection is however more tlieoretical than 
j)ractical, for in all cases of a suspicious character they are found in 
frac^tions (or more) of a grain too large to be accepted as arising from 
sucli sources, especially when the symptoms are taken into account. 

12. Could it have been present in the Reagents employed 
in Analysis ? — TJiis, e-speoinlly US I’ogurds lusciiic uml load, is u very 
pro|)er question for defending couiisel to put ; the well-known fact 
that tliese metals are frequently contained in commercial chemicals 
((■specially acids) should put an analytical chemist on his guard, and 
nothing but gross carelessness could account for their presence in 
reag(mts used for sucli delicate work as tliat now uinhu* consideration. 

13. Was it possibly due to a Preservative employed on 

the Body ? — It is this question which makes it so necessary to be 
careful about saving portions of the body for analysis without the use 
of antiseptics. tJarbolic acid, (jorrosive suhliinate and other mercurial 
inepjM'ations, clilorinatod lime, etc., nniy all very eusily confuse the 
result, and so may arscmic in paper iise<l foi^ wraj)j)ing up visc^era {ride 
case oil p. 37ii, ante). If the body has been artificially embalniod or 
detlnitely injected for [ireservatioii the fact will he obvious. 

There are fcjw reports in which answers to many of tliese (.piestions, 
((‘Veil if not formally put), will not he re([uired ; ami unless the wdiole 
of them are borne in mind by the operator at the time an analysis is 
undertaken, those which are omitted can never receive an answer, 

^ Ploniaines iiro basic (/.f’., with ])()\vei’s uf (‘oaibinatiSn with acids to form salts) 
bodies produced iu the process (d splilting up e-^mplox aniiuiil tissues into their 
idthiiato simplest possible pi’odiicLs ((..■(L, and NlLj); they are praotmally 

equivalent to cadaveric alkaloids. 

/.mcoNiaines are essentially the .same products, but produc'.ed by and in' the 
actions of the living natural tissues, instead of by the agency of microbes in vitro. 
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however important to the ends of justice tliat answer may ultimately 
become. 

As a fittin*^ suinmary of the foreiroinf^ discussion on poisoning in 
its medico-legal asj)ects the editor makes no apology for inserting an 
almost verbatim report of a. case that occurred in 1903, with a few 
marginal comments (7i?. v. Klosoicshi or Chapman). 


A legal point 
of evidence. 


Evidence of 
identifica- 
tion of the 
prisoner and 
of intent. 

Evidence of 
adhesion to 
Pharmacy 
Act ; witness 
not bound to 
incriininato 
himself. 

Evidence 
sliowirig how 
easy it is to 
overlook 
a case of 
poisoning 
that docs not 
end fatally. 

Evidence 
showing the 
value of a 
consultation, 
and how 
s usin’ cion 
may arise, 
and doubt of 
course of 
action when 
suspicion 
alone is 
present. 


Soverino Klosowski (IK)), alias Georgo Chapman, was indicted 
for, and chargt'd on the coroner’s impiisitioii with, iho wilful murder 
of Maud Marsh (C. C. C., March, 1903). 

For tho dolence it was submitted that the pro.socution wore not 
entitled to prove tlio deaths of any other women at previous dates, 
and Avhich wore alleged to liavo been brought about by the prisoner, 
as ho was separately indicted for thc*ni. Counsel referred to 
R. V. Winshtiv (S Cox’s (Viniinal Cases) and IL v. Odtljj, before tlio 
Privy Council in 1893, and R. v. Makin (Appeal Cases, 1894). Tho 
Solicitor-General submitted that ho was entitled to open the facts and 
give evidence of the death of other women with wdioni the prisoner 
had lived, and submitted that tlu? (rase of Winslow had ])een over- 
ruled. lie quot(‘d R, V. (an (18 Lun^ Journal^ Magistrates’ Cases, 
p. fiC) and A*, v. FlemiiHjion (lo Cox, j). 403), and also tlie c’ascj of 
Neil Cream. Mr. Justice Grautliam ruled that tho ovichmoo was 
clear!}" admissible. 

As tlio prisoner had lived under at least two names, evidoneo of 
identification w'as hero of cardinal necessity. The ovideuco not only 
identified tho m.an, but proved that ho wris well acquainted with drugs, 
which was a ])oint of importance. 

Tho next evidence wais tlur piireliase by tho prisoner in 1897 of an 
ouiKM^ of tartar ('Uielic, and hero tlu^ ihemist who sold it had to show 
and did show' that betook uU i/tc precautions rocpiirod under the Sale 
of lV)is()iis Act. 

Evidence w'as tlion given to ^U'ovo an alleged marriago of tho 
jn'isoner to tlio victim, and also that in July, 1902, tho victim was in 
Ii()S 2 )itul w'itli similar syinjitonis to those of which sho died. [In 
October, 1902, the fatal ilhu'ss h(‘gan, th(j main svmiKoins being 
vomiting and alahmiinal pain and excossivo tliii'st, those rocurred 
whene\ cr she took a di ink prepared by tlio piisoiier, and lie jnepared, 
or had Jiccess to aft(-r j)re])aratioii of, all her food.] 

Hr. Tiirgett gave evidence to the effect that luu- illness in July w^as 
attributed to iieritonilis, and that she had fever (Kl'i*" E.), and that 
therefore antimony could hai’diy bo susjiectod to bo tho irhofe 
caiisG of her illness at that time, ov(;u if other circumstances liad 
suggi.'sted it. 

Francis Gaspaid (rrap(4: I ju-actise at AVest Croydon, and liavo 
boon the nu'dical attendant to tlio Marsh family for some time. 
On Tuesday, October 2 1st, Mr. ^[arsK called on mo, and in conse- 
quence of what ho said I w'ont about 3 or 4 p.m. to tho “Crown ’ 
•—1 saw the j)ris*>iH V and told him that I was a medical man from 
Croj’ilon, and had (ioiiio to sco Dr. Stoker in consultation about 
his w'ifo — ho said there was a doctor alieady in atteudaiico, and 
sumotliing about liftv others — 1 could not distinguish exactly what 
he did say - 1 asked to sco Airs. Marsh — I sat in tho bar and 
then saw Dr. Stoker, and together we examined the dcceas<^d — 
her skin was sallow, jaundiced, and muddy in apjiearance, her 
tongiio coated, lier pulse fairly quick, her br(*athing shallow — she 
was in a .semi -comatose (condition — 1 examinf'd her stomach— it was* 
extremely tmidcr to tho touch — when I touch(3d it sho gioanod and 
ndched — F Ifad a consultation with Dr. Stoker downstairs, and then 
saw Airs. Alarsli — before leaving tho liouso 1 asked for and was 
shown s^jiTio of tho vomit — it was green — Dr. Stoker and 1 wero 
of ilui opinion that .she w as siitfeiing from eome acute irritant jioison, 
probably ptomaine- later on the suspicion crossed iny mind that it 
was not ptomaine poisoning, but ivtjeatcd doses of arsenic — I formed 
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that opinion hoforo thoro was a pr>.st-moi'tom — aftor I heard of her 
death I sent tolograin to J)r. Stoker. 

Cro8s-cxa mined : It crossed my iiiiud tliat it was arsenical 
l)oisonin^ on my way home — I di<l not go back and tell Or. Stoker 
or send him any communication until after she was dead — bringing 
ill a diagnosis of repeated doses of arsenic is tantamount to accusing 
smue one of murder, and I had no proof whatsoever — I did rK»t 
lielieve slio was likely to die then —I was going to communicate with 
Dr. Stoker next da}^ — tlie jnisoncr sent for the doctor — ho did not 
juit the slightest obstacle in my waj’' of seeing the deceased — it did 
not strike me that he seemed anxious — I did not ([uostion him about 
the syiui)t()ins — he said she had been sulfering from constipation — 
lie did not toil mo how she had been treated — 1 did not say more to 
him then 1 could lielj) - on the Wednesday morning I told Mr. 

Marsh that f was going nj) to London as early as 1 could on that day 
to see Dr. Stoker, with the idea of having the excreta saved and 
examined — 1 did not examine Mrs. Marsh — I heaixl of the rabbit — 

I think it was Afrs. ^larsh who bild mo that her daughter had been 
j)<)isouod by a rabbit, and also the servant — t afterwards told the father 
that you did not get arsenic in a rabbit— it did not occur to mo to 
investigate the story of the rabbit — I did not feel j ustitied in at once 
telling the father what my suspicions were — oven a iloctor must havo 
time to think about a case before he renders himself liable to anything 
legal — I di<l not take part in the jiost-mortem. 

James Maurice 8toker : I x>ractise at 221, New Kent Road. Evidence 
On October lOth, about o p.m., tho prisoner called at iny stir- showing how 
gery, whicii is about linlf a mile from where he lives — ho said a doctor may 
he wanted a bottle of inedicino for diarrlujea and vomiting — lie led and is, 
me to boliovo it was for his wife — ho said she had been at Guy’s, hi^posed 
sulfering from the same thing — ho said she was not his wife, but 
she passed as such — 1 gave him a bottle of inedidiio ; it was cata- 
(;hew, dialk, bismuth, and opium — the same o veiling about 10.30 I 
went to tho ‘ ‘ Crowui — 1 found the deccasod in be<l on the second lloor ‘ ^ 

— tho prisoner went into tho room with mo — tho deceased sahl she 
was suffering from diarrhcea and vomiting, and great pain iii tlio 
stoinaidi — I examined her stomach — there was groat pain and 
tondornoss all over tho alxlornen — I told her to continue taking the 
medioine 1 had sent, and said she was to havo no solid food, but to go 
on a milk diet — 1 ordered her soda-water and milk, boiled milk, 
brainly, beof-tea, and ice — 1 ordered tbo ice to stop tho sickness — 
she did not complain of any great thirst then — I went to see her the 
next day — tho j)risuiier again went into tho room with me — she 
was no bettor— the piisonor then said that she had been treated at 
Guy’s, but they did not (luito understand what was tho matter with 
her there — the deceased told mo that they had said she had 
peritonitis — the syidptoms she complained of would bo consistent 
witli peritonitis — I saw her again next day (Sunday) — sho was very 
mucb better-- 1 changed tho medicine and gave her bismuth, 
morphia, and ipecacuanha ; that was for the soothing of the stomach 
— 1 saw her again on the 13th ; sho was then as bail as ever — sho had 
diarrluea and vomiting; I saw theia both; they were mixed together ; 
it W'as an ordinary yellow-hrowii mixture — I saw her again on tho Suspicious 
nth ; slio was no bettor — about tho lifth day T noticed she had spasms symptoms 
- -they came on wdth gi*eat pain in tho stomach ; she got rigidity of tho continuing, 
muscles of the leg ; they passed olf in about half a minute — they 
did not synchronise with the sickness — they cijimc on iiid(?pendontly 
-on ono occasion she had two in about live minutes — I could not then 
form an opinion as to what caused thorn — I saw her f|gaiii on tho 
loth; she was no bettor — 1 asked tho xirisoiicr if she was having the 
milk diet, and he led mo to believe sho was liaving all I ordered 
— there was no one else to ask — 1 was not thoro when anything was 
administered — she was very iriiich worso on tho loth, and ou that 
day I stopped idl food through tho mouth excojit the bismuth 
powders— she could not even keep tho mediciiio down — I ordered 
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liur to Ijo fed l)y injoclions tho reetuni— ^slio was to Lavo 

egg, milk, and boot- tea as a luix-turO ' I could not thc^n form any 
opinion as to wliat she was sulforing from — 1 thought the symptoms 
might he those of gaslro-enltn’itis, which is iidlammatiou of the 
stomach and tin? bowels — at that time 1 had not the slightest 
suspicion of any font play — I suggested to the ])iisoiier that she 
should be taken to the hospital, but tho d»?ceasi'd ohjech'd and began 
to cry — 1 then suggested a nurse, but the next day, timling there 
was still not one tliere, .1 spoke to tho prisoner ahont it- ho said ho 
had tried to get one. and that slie wonlil cf>me on the following day — 
on this (lay 1 tbiiiid that tlie deceased could not retain the bismuth 
liowders — tliev were to allay the irritation of tho mucous 
membranes of the stomacli 1 .stopi>ed tliem and advised her to be 
fed entindy with the injection- 1 got beid*-tea. suppositories and 
told the jirisoiier to give hm* everything iced — 1 do not know 
whether up to that time she had had any injections — on bViduy 
I saw tin? nurse. Toon, for the lirst time — I gave lier directions 
about tlu^ food and injections — T did 7iot know if she knew any- 
thing about giving injections — tho prisoner was there when I gave 
Toon the instructions — 1 tlionglit Toon was ('arrying out my 
directions — .1 ciilh'd again on Saturday, tlie bSlh --I found the 
deceas<!d very bad, vomiting and diarrheea — i saw tin? vomit; it was 
slimy and green ; tho gmem would bo due to tlio irritation of the 
stomach and gut — I do not think 1 visited her on tho Sunday; Iknow 
1 ]iiissed one day- -the nt'xt time that I saw her after the Saturday 
1 found h('r much weaker and with the saino symptoms™ 1 asked 
tho nurse about the injections — she told mo she did not even vetaiu 
these — 1 told her she ought to reduce them to half tin? <|nantity 
to try if she could r«‘taiu any liquid — the* prisojier was tlicn* when 
1 said tluit - I liad no id«*u that it was tlie prisoner who Avas giving 
tho injections — I was sent for to meet l.h*. (Ira pel the jirisouer 
was not jiresent the (b'ceasral wa.b vtuy weak and semi-nneonscious — 
I had some conversation with ^Lrs. Marsh on the landing about the 
dcalli c(.n'tiiicate on the Monday — I called on the AytMlnesday about 
d and tluai lieard that the deceast d Iiad died at I2.d0 -a 

message Innl been sent to mo, but 1 did not ie<'ci\(‘ it, as 1 was out 
>'isiling — wluai 1 saw her on the Tm‘>day I bad no reason to 
anticipate that she would die so soon — on the Monday she was 
about as l.iad as she coidd Im.*, and I. could not say if she w'unhl got 
well —mi the \\ cdm*sday L asked when the deceased had di(Mk--l 
was 1(?ld -.1 lln*u went out on lh<* landing and had a (•oiiversatiim 
with tlio jirisoner -i said 1 sliould like a “ j).ni.,” as I could not 
account for the cansi* of lier dying -he said, \Vlia.L use is it ? '' — ] 
did not say any tiling alamt the certitlcato tin*n 1 wamt back into 
the room with him Mrs, Marsh was tliere — I told lier tlmt 1 
wanted a “]).iii.,”as I could not account, for tlie (‘aiise of ih'atli 
— sb(j said, “ I must leave it to Injr linsband” -- 1 said lliat J did not 
know' wliat was llie (‘ause <tf death, and I might In* asked what hail 
cau.sed hm* deatk tlie jirisoiiei- said tliat sin.* had dind from exhaiis- 
tioii — I aski.'d wdiat caus«*d the (.5xliausti(.>n-- lie said, “Jliarrluea 
and vomiting”- -1 asked what causiul llio diarrhoea and. vomitijjg, 
and he made no answ er -.1 said 1 could not give a certiiicate for her — 
i would luiM.? to liave a p.in.” or an iiMjiU'st — 1 t(>hl the pri.somu'I 
only wanted a. privali* jiost-niortt'm, just to satisfy myself as ti> wJiat 
caused tlie diarrluua and vomiting ™J tlion said 1 should have to 
make arrangeimmls for the removal of the body to tlie mortuary, 
and 1 waait to tin? piojKn- authorities and tho mortuary keeper— the 
body w as removed early tlio following moi ning-oii ( ictober 2;5rd L 
made a ]H>sf- mortem examination witli J)r. (.’otter — 1 examined tlio 
liver, the kidneys, tin* Inng.s, and tlie ova lies -they were healthy 
— 1 examined the inle.sliiies and the stomacli externally — 1 (jould not 
arrive at any o])iidon as to the cause of doatli --J. did not see any- 
thing to aciamiit for the symjitoms causing tin? deatli I had taken 
two glass bottles with me when 1 wont to make the examination — 
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I hnd tiikon paiiiR to soo that they worn cliomically df^aii -I roiiiovod a suspicions 
the stomach niKl its contents the body without ojKMiinf^ it — I posfc-mortom, 

lied it up and put it stiai^-ht into one of the hottlos — I also removed 
portions of tlie loclui/i and ilio liver, and ])ut Hiein into tim r>ther 
bottle - Iln' do<*.oasod was not pro«?naut —there were no tiacos of 
})ro;^nancy or any alVection of the womb — 1 took the bottles away 
myself aiid st^aled them uji, and next day took them to i)r. Rodiner, 
of the Flinical llesean'h Association- -I j^ot a eommiinicatif)n from 
liim in the evenin^^ and then T had a tat ion with Dr. Cotter, 

and as a result in the cnirly mornin;? of Saturday, the 2oth, T Con-ect 
communicated with the ])oli(u* — after tlie })risom*r was arrested 1 action when 
saw these bottles of medicine (/a W/acd) which 1 had sent to the suspicion 
deceased 1 make up my own medicines - I made tliese u]r tliis J^nade a 
small one laid opium an<l water in it; that is a sedative; that was for ^^^tainty, 
iujeetiou to rfdievo the pain in tho recttim — f cannot lix tlie date nearly so ; 
that i ordered that —this other ]>ottle, I should say, had la carbon ate Fjvidciioo. 
of soda and prussic aciil in it — 1 did not put any antimony or tartar rebutting 
einf'tic into any of them — I do not keep nnj^ autimoiiy in my suggestion 
surg:ery— r. bad none Jit this time — I have bad none for ton years — that poison 
Ido not km)w if antimony now is an accepted modicino ; T do not nught have 
know much about it -I never use it — 1 kej)t a preparation of 
arsenic— -I <lid not put any arsenic in tho medicine— L tliink tlieso icine. 
are some (»f tlie bismuth powders T prescribed {itrtulnrM ) — T litul 
some of it r(Mnainin«: in my surgery a fter tho death of tlio deceased — 

1 luuidod it to Inspector Godley with a view to it being analysed — 1 
was present at tlio post-mortem made by Dr. Stevenson. 

; 1 liavo been in practico ten years in London, and 

have had a good many cjases of iitomaine poisoning, but not of Cross- 
arsenical or antinioninl poisoning —T have never had a case whiu’O cxaminafcicn 
poison liad been ileliberaloly administered — tliis is my iirst oxpevi- to destroy 
once of a caso of tins kind, and 1 hope it will 1)0 the last — I know witness's 
that tartar emotic. is in tho Iharmacopcoia as a mo<lieiue; I li.'ive reliability, 
never had occasion to employ it — 1 have never liad any practical 

ex])erience of the tartarisation of antimony I do not think 1 should 

re(!<)gnise it if 1 caino across it in a. post-mortem- -if antimony was 

present in tlie de(‘eased’s stornacli whmi I. took it out and fdsicod it in 

tho glass jar T should not recognise it — I do not put myself forward how 

ns having any spe(‘ial knowhMlgo on that sulijoet — 1. should not have 

analysed the d(3COMSod’s vomit myself — T should not liavo tried to questioned on 

trace t'im prescaico of autimouy — tho prisoner dhl not in any way liia knowledge 

ohjo(*t to my making an exaininatimi of the vomit or tho oxcreta — 1 of drugs. 

could liave taken it away for oxamination ; the vomit was only 

unusual because it was green, but not more so than you would see 

if tho patient was sulToring from a bilious attack — T have constantly 

soon vomit as greon as that — I did not see any blood in it; it ma^’' 

have heon thero when I did not see the vomit — 1 only saw it on two 

occasions-' -I only saw tlio hncal matter onoo — I saw no blood tlien 

— Iproscribod altogether six live-grain bismuth ])ovvders — T am not 

aware that bismuth gives rise wliou tasted to Ilu‘’ same burning 

sensation in the throat ns is alleged with regard to antimony — I d«) 

not know if it gives rise to a metallic taste — I have often taken 

bismuth, but never tasted it — I liavo taken n piece on my linger — I 

liavo never had a case of poisoning from bismuth — J know thero ai'o 

such cases, but you want an enormous quantity — you can got 

diarrha>a and vomiting from an overdoso of bismuth — you might 

g(^t spasms in tho arms and legs — I do not know if you would get 

inflammation of tho throat, windpipe, and gullet — \ proscribed iho 

ipecacuanha in tlireo minim iinuloses — -I should say about sixty minims 

would give rise toa sense of sickness — Ihavoneverknown^len ortwolvo 

minims doing so — the ordinary dose goes up to ten — some people are 

more sensitive than others — I did not keep anj' record of tho medicine Value of 

I proscribed — 1 never do so except with a patient coming into the records of 

surgery — I do not enter in a book tho medicines I send out — 1 put all cases. 

down the visits I make — ^it is not unusual to have no record — I am 
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almost certain tliafc my iiioinory is uccurate as lo what I gave the 
fh’coased — tlie beef onulos came from Ihirroiiglis AVelloomo — the 
iiationt generally gets iho nurse ; tlio prisoner had no objection to 
having one — 1 did not know what ^J’oon’s experience was — I did not 
think it necessary to satisfy myself tJiat sliu could carry out iny 
instructions- J thought the prisoner would get a good nurse because 
hi? km‘w wJjut. had to bo doiuj — I should not as a rule witness tlio 
injection the jirisonor asked mo to call and see the d«*ceased — T did 
not suggest to him during the last twelve days that ho slioiild call in 
another doctor — 1 did not know Dr. Grapel — tho piisoner was not 
present at our consultations— I was in consultation with throe or four 
other medical men in ct>nnection with that matter with the prisoner’s 
consent and approval - ho paid tlio foes — 1 was always under the 
impression that any suggestion of mine with regard to food was 
carrii‘d tmt — ho ap])eared to he kind mid solicitous to his wife— slio 
a]>])earod to bo fond of liim— 1 liad never the slightest idt?a of any- 
thing being wrong — the vomiting and diarrluea was consistent with 
my ex]ierience of gasfro-enicritis — 1 should have been ]>erfoctly 
ready to give a certiticate to tliat etrect. 

: 1 did not think of suhmittingthe vomit to ehemical 
analysis hecauso susj>icion was entirely eliminated from my miiuD- 
l had no idea of any irritant ])oison ; it would not ho possible for mo 
to re<’Ognise antfniony when examining a hod}* — it would liavo to bo 
submitted to a chemical analysis or to sonieliody wifli more oxiieri- 
ence than T have — I have never seen a case of poisoning hy hismiith ; 
I liave read of one- thovo lias not been a case in recruit years — the 
number grains in a case I read of was very great ; at that time 
bismuth had arsenic in it — tho bismuth in my surgery was found 
perfectly pure — a live-grain dose of bismuth is a iiKHiiiiiii one — J 
was presciibing it with a view to allay the voiniting - it is a well- 
known remedy for <loing that- 1 have nov(*r heard of tliese small 
doses causing vomiting or irritation — it always has tho o]>pi>sitb 
fendemey --J. nso about half a pound in a fortnight —1 did not know 
wliether my instructions as to diet wore carried out or not. 

By tho Court : 1 know Bessie I’aylor died at the “ JMonuinent her 
symptoms were something simil.ar to those of Aland Marsh — ('^cn 
that did not make mo think at first that I ought to liavo further 
inquiry. 

Bichard Bialiner : 1 am a Fclhnv of the Tnsl itiiie of Chemists and 
Public Analyst for tbe Borough of Ikwmondsey- -1 am consulting 
chemist lo the Clinical Besefirch Association, 1, Southwark Htroet— I 
received two sealed jars from Dr. Stoker — one of tlieiri contained a 
human stoinacli and a small ])icceof human liver — llie othorcontaine<l 
a lower part of the bowel and sojue piect's r>f liver I liad acoiiA ersa- 
lion with Ilr, Stoker, and in (consequence J apj)li(Ml some tests in 
ordt'r to discover w hether tborci was any arsenic iiresent— the stomach 
W'Ms 1 ied at lioth (*nds, and on opening it 1 found its contents wcu’o from 
aliout one and a lialf to one and thre^e- quarter ounces of a yellow gruol- 
Jike fluid — I applied Beinsch’s test lo a small j^oilion of it; that is a 
well-known test for arsenic — I discovered arsenic was ju esent — some 
slips of copper are used in the test; they became a purple colour, indi- 
cating the probable presence of aiitimonj’^ in addition to arsenic. — I 
comniunicnted wliati found to Dr. Stoker — (jn Monday, < h tober 27t}i, 
Insjieclor Godley saw' me, and in conse(juen(;o 1 subjected another 
portion oi tlie C(jn1ents of the stoniacli to Al.arsh’s tost, wdiich is also 
a test for arsenic and antimony — I dis<‘,ovored both present by tliattest, 
and also found that there was far inoro antimony present than arsenic. 
-- 1 did n(d open the second jar— J replaced tlie stomac-h in tho first on<% 
and a part or it which 1 liad uscul in my tests I placed in a perfectly 
clean glass-stojiperod bottle, and on October 28tJi 1 banded all three 
jars to the coroner’s oflicer. 

(Jrosa-ejTfininv.tl : Th(5 violet deposit suggested antimony to mo — 
it is not always a conclusive proof of its existence — other substances 
will hardly produce the same colour, but something which might be 
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taken for it — I have not road a report of Pritcliard’s case in ]8(>5 — I 
cannot at present reineiubor any other substance which would 
j)roduce the saino violet colour — sometiinos arsenic will come out and 
lilmost look like antimonj’’ — I do not oTily rely on the colour of the 
coj)per — 1 subjected the co])por to a cleansin*:' process before 1 used it. 

Joseph lleiir}" Vaughan Marks: I live at lU, Gav wood Street, 
and am coroiier’s officer for Southwark — on October 25th I gi)t some 
information and went to the police-station, and an inquest was opened 
on the body of Maud Marsh ou tlie 28th — tliat cvoniiig hy the 
coroner’s order I went to Mr. Bodmer and received from biiri three 
jars — I took them to my bouse and kept them there till October JOth, 
when I ga^'G them in the same state to Dr. Stevenson. 

Thomas Stevenson, MJ_). : I am one of the official analysts to the 
Homo Office, and also Le(itiirer on Eorensic Medicine at Guy’s 
irospital— 1 have ha<l experience in analysis, ]>arti(;uhirly with 
roforenco to poisons, and have act(Ml for the Homo Office for thirty- 
one years — on October 80th I attended St. George’s Mortuar^^ to 
make a post-mortem oxaininatiou on the body of Miuid Marsh — 
Dr. Frryhcrger, Dr. Stoker, and Dr. Cotter were there — there had 
bowi a ])rovious post-mortem — the body had been dead fully eight 
days, but there was uot much decomposition, much less than I 
should oxj)ect in a body so long dead, considering the time and 
soason -dho scalp covering the skull was dry; that indicated that 
there was little fluid in the tissues — the skull and brain were normal 
— there was no luemonhago or disease in the brain — the sjiinal cord 
was normal, and no sign of disease there — the tongue was yellow, 
coated, and swcillon -the air jiassages to the lungs were (^uite clear, 
and the lungs free from disease -there W'as a good deal of fat about 
the heart, but that would not have affected her health mmh, unless 
it liad gone much fiirtbor— it had invaded the imisclos to tlio extent 
of about one- third — the mesenteric glands wore nimh swollen — the 
stomach liad boon taken away, but it was given tome by the coroner’s 
officer before the end of. the ])ost-niorteni— the bloodVessels of the 
bowels were unusually red and injected with blood, but not to a very 
marked extent — tlie mucous membrane of the bowels was swollen and 
slimy, and was in the condition which we generally know as sub- 
acute enteritis, which is inflammation of the membrane lining the 
bowels— “there was a good deal of liquid in the bowels, but only a little 
somi-solid fa^tsal matter, which was about tlie sigmoid Ilexure of the 
colon— one of the glands showed that she had j)rol)al)ly betm a person 
subjocled to habitual constijjjition — the whole of the rectum had boon 
removed- I found no ulceration of the bowels —I examined the pan- 
creas, tlie spleen, and tlie kidneys ; tliey were all sound and healthy — 
tho liver had been detached, hut it was in the abdomen -a small 
portion had been removed— it was rather dry and greasy, hut tiioro 
was no condition whfcli would affect lieiOiealthniaterially— lexairiined 
the womb and ovaries -tliey wore perfectly normal — slie had Tiover 
iipparently horny a child, nor were tlnu’e any signs that shy had been 
far advanced in pregnancy —men strnati on was just npon ceasing — 1 
found no evidence of any natural disease whicli would account forlior 
death — I suspected that she liad died from some form of irritant 
])oi8on, which had sot up (uityritis — I had heard of the ([uostion of 
arsenical poisoning, but I came to the conclusion on making the 
oxaminatiou that it was not arsenic, but some other metallic poison 
— 1 then removed the brain, sf*me blood from tho cavity of tho cliest, 
the splooii, the gall bladder, which was full of bilo, the liver, tho 
kidneys, the contents of th(! bowels, the bowels tliemselve.s, and also 
some blood from the abdominal, cavity — they W(‘r‘:, all rather liglit in 
weight— the drain ou the fluid caused by the vo hi iting would account 
for that in a groiit in(!asuro— on the 31 st I examimul the stomach 
from the jar— f laue were signs of putrefaction extoriially and inter- 
nally, it was pink and injected with blood — tho blouil vessels were 
prominent and redder than usual— internally it was coated with a 
good deal of yellow slimy mucus, ^diich became an orange colour at 
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tho l) 0 \vcl oiul — I <li(l not find any ulcers or loss of siibstaiico- 7 
exainiiieil the confeidsin the stoinacli and portion of the liver and 
rectiiin in tho j.ir.s — I made an analysis of various parts of tho body 
— every portion of tlio body which 1 oxairiiiied had Jiiitiinony in it - 
I found antimony in the stomach and its contents, in tho bowels and 
their contents, in the liver, Ijilo, spletm, kidneys, tho iluid wliicli 
I took from the al>dominal cavity, in tho blood from the cavity of the 
chest, and in tho brain — 1 niado tests for arsenical poison --- T fouinl 
traee.sof arsenic in a small quantity, and 1 formed tlio opinion tliat 
death laul not resulted from it — arsenic is sonmtimos found in anti- 
mony when it is impure — I camo to the conclusion that death was 
caused by poisoning;: with antimony in a soluble form — that was 
tartar eimdic. or metallic antimony - that is one of tho schoduh‘d 
poisons -1 did not find any lasmutli there, Imt the tests for bismuth 
aro not so complete — if there w^as any it must have boon intinitesiinal 
— I have never beard in late years of a case where bismuth liay caused 
such symptoms as these, or caused death — bismntii is now puriiied 
froiri arsenic and other impurities — five grains is an ordinary dost.*— 
in tho cases T have heard of wliere death was caused by bismuth I 
think that lliO grains must have been taken — 1 found no trace of 
im})nre bismuth in this case — i found <)*2d mn ains of metallic antimony 
in the (‘ontents of tlio stomach, /L^rains in tho contents of the 

bowels — that indicated to me tliat tliero must have l)een a lar^e dos«^ 
of antimony within a few hours of death, as it is soluble in 

water-' it liad not been got rid of by purging or vomiling -in tho 
liver IfoundD’Tl grains of metallic antimony, in tho kidiu?ys 0*14 
gi*ain, in tlie brain 0*17 grain, in all 7*27 grains, whicli is 71, tho 
bulk of wliich was in the liowel — I doiliico from that that them was 
a good deal more antitnony in the IkuIv — antimony can ln) inado 
soluble in the form of tartar emetic or emetic tartar, which is a while 
powder, soluble in water —it does not change tlio appearance of the 
water — enudic tartar is not altogethm* antimony — 7*24 gi-ains of 
metallic antimony would reiu'csent 2()'12 giains of tartar emetic,-- ■ 
tho proportion is roughly three to one — Idid not calculato tho ainoiint 
of tarta r emetic in the wdiolo body, but from my experience L slioiild ])iit 
it at between twonty-fivoaud thirty grains — when tartar emetic or anti- 
mony is administered as a rule tho greater part of it is very quickly 
ejected — purging relieves it — tlio eU’ectof the poison itself gemnallV 
takes a very considerable time before it causes death — drsitli lias oc- 
curreil in many cases wdiero it is given in nqioated moderate doses — 
yoTiiiting a lid purging makes people waste a way— it produces gastro-en- 
teritis, and they also appear to die from failure of tlio lieart — antimony 
depresses the circulation — it quickens the pulse, but gives it a very 
feeblf^i power - two grainsof tartar emetic has killed, but tliatis not ordi- 
uary — 1 should put the ordinary fatal doso at probably fifteen grains 
— otliers put it at ton— even that niiglit not bo fatal if tho groa tor por- 
tion of it is vomited — people have taken tartar emeths in mmdi 
larger quantities, and have recovered where it has been quickly 
vomited — I am of o]dijioii if two or tlirce grains woro given repeatedly 
to a healthy person that it would eventual ly cause deatli — \vheli 
doses of antimony are given from time to time tho symptoms aro 
great depression, profuse perspiration, followed by naus<ia and 
vomiting — purging is set up with pain in tho abdomen, and usually 
after a time there is a burning or metallic sensation in the throat anil 
stomach — there is a groat thirst — spasms are quite common, and 
patic-nts fall sometimes into a comatose or seriii-comatoso state-- tlu^y 
are generally very pallid, and sometimes they get quite jaundiced", 
iiml dark under the eyes, and thin and worn — it is sometimes tho 
appearance, apart from other symptoms, which indicates that tho 
patient is ajqiroachiiig death — in tho case of Mr. ]7ra3^wo()d it was 
his a])pe/irance which excited the siispi(;ion that ho would die — Sir 
William Gull and others who saw liim, although ho was apjiarently 
going on well, iliought afterwards he could not get on so well — that 
\vosa case of poisoning lij’ tartar emetic — if tartar emetic is taken in 
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a strong solution it has a soinowhat metallic but sweetish taste, but 
when taken diluted it does not have much tasto — it can bo covered 
up by food or medicine — people take antimony wine, wliich is sherrj^ 
with antimony in it, and yet not know that anything is wrong — if 
doses had befm going on for some time so as to sot up iiTitation of 
the mucous membrane, that would set up the burning feeling in the 
throat — antimony can bo dissolved and given by injections, or put 
into injections — that would bo very dangerous : it would be quickly 
absorbefl into tho rectum and then into the body — tho vomit in a 
ease of i>oison by antimony would bo at first tho contents of tho 
stomach, and then it would become gieen or yellow — I got a gi*oat 
number of bottles from Sergeant Kemp — I examiimd them — there 
was antimony or arsenic in one of them — some of them had contained 
photogi apliic chemicals — T examined tho bismuth powders found in 
the room, proved to have come from Dr. Stoker — they wero free from 
antimony and arsenic — I also examined the hismuth from Dr. 
Stoker's suigory — it was pure and a very good sjyeoimen — these two 
bottles which (contained medicine had no trace of antimony or arsenic 
— ^this other one had two or throe drops at the bottom of it — I do not 
know if it had been washed out — I found bismuth and antimony in 
it — I should say tJmre was (piite as much antimony as bismuth in it 
— there was enough antimony to give several full doses — emetic 
tartar can he dissolved in water so as not to be ai)parent, and thou 
could 1)0 mixed witli a hismuth preparation — tartar emetic is also 
soluble in brandy — brandy of ordinary strength will take up about 
two grains to the ounce — a talilespoonfiil of such medicine would bo 
a full emetic dos<^ — it is much irioro soluble in brandy and water 
than ill jilain brandy — these two bottles contain brandy and water, 
two parts water t<i one part brandy — there is tartar emetic in one of 
them — this one, which contains about an ounce, is probably a fatal 

dose 1 could find nothing to account for death except poison by 

antimony — antimony might be given to ju-oduco pors|)iratioii and for 
bad colds, but only from one twenty-fourth to one twenty-sixth of 
a grain to a dose™ half a grain to a grain would be an emetic — death 
would not onsno from one dose of that strength or cause great pain 
— if vomited, it would not jn’oduco diaiTluea — all the signs I found 
at the post-mortem would not bo caused by such doses as that. 

lly tlio Court; : When I said I could liiul nothing to account for 
death ox<^ept poisoning by antimony, 1 meant antimony administertHl 
for the purpose of poisoning. 

CroM-i jamined : There was not enough antimony left in this 
bottle for a fatal dose — if the bottle liad been full of the sumo pre- 
]»aiation of hismuth, antimony, and water, I tliink there would have 
been siifliciont for a fatal dose, hut T am not positive — it contained 
six doses — each dose of itself would not he a fatal one, hut I cannot 
say what would bo the etToct of six successive doses — I should expect 
a porstin to be very ill after taking them — examined the 83uiugos 
— one of them is covered with an insoluble preparation of antimony, 
whicli is used in its manufacture — apart from that i do not lind any 
trace of antimony on either of them — I heard that they wero used for 
the injectijig of liquid beef-tea, hut also that they wero soaked and 
washed afterwards — the iinmediute cause of death was sub-acute 
gastritis — I have had to do with a good iiianj^ cases, but I never saw 
such extensive gustro-ejiteritis from ptomaine poisoning — it generallj" 
produces more iidlammatioii of tho bowels than of the stomach — in 
this case the stomach was worse than the bowels — persons who have 
died from ptomaine poisoning sutler from subacute enteritis — it is 
a (piestion of degree — the fat which I noticed roui d the. heart might 
point old alcoholism, but fatty degenemtion of the fieart is well 
known in poisoning — the deceased was a very young woman to have 
had a fatty hcaid; from alcoholism — tartar emetic is sometimes used 
as a check to drinking pro})onsities — it nauseates the patients so that 
they cannot indulge in diink for the time being — in fonner times 
bismuth contained impiaities which, apart from the bismuth itself, 
M.J. — lx. 
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gave rise to arsenical poisoning ; but at the present day bismuth is 
cleansed from those impurities, and is not itself poisonous —there 
have been cases on record of bisinutli poisoning wliero the dose was 
only two drachms — Ihnve oditc<i Taylor's ‘‘Medical J urisprudeuco ” — 
a metallic taste, vomiting, and purging, sjnisms in the arms and legs, 
which occiiiTed in a casoof bismuth poisoning, would coincide with a 
case of poisoning by antimony ; but in a pamgraph in my edition of 
'’ra 3 dor I think that that is explained — ^iny reason for say^ing that I 
did not attribute the poisoning to arsenic was because the qiiaiitit^^ of 
arsenic was vciy small, and it was present only in the contents of the 
stomach and bowel, and in the liver, but I could not detect any in the 
more remote organs, and if a person died from arsenical poisoning 
1 should expect to find arsenic generally distributed through the 
body — there was not sufliciont arsenic to make mo attach anj*- 
importance to it — I ascortaiii its presence in various ways — the colour 
of the copper foil in Reinch's test is very significant, — arsenic, auti- 
mon^^ bismuth, and mercuiy give very much the same colour, but 
none of them give the particular effect of antimony, so far as 1 know, 
and, of course, one does not rolj' on that one simple test alone— mj’^ 
tests are absolute, and not only probable — I discovered some orange 
sulpliide, which was soluble in hj’dvochloric acid, and sopa, rating 
it and treating it by Marsh's prfK*es8, it was proved over a,nd over 
again he^^ond all doubt to be antiinon}’^ — that coloiu’ is not common 
to other mineral or vegetable poisons - putrefaction had only just 
commenced in tho body of the deceased at the time of her death — 
there was onlv one day wlioii the t<ml 2 )^>ratI^•e rose above .50 degrees 
— I keej) a record — I was engaged in tho Bravo case, which was a 
casoof poisoning by tartar omotic — I did not see tho vomit in that 
case, but j^robJibU" it contained blood — tho purge contained blood, 
but it is not invariably' present in tho vomit and ynirge in cases of 
antiinonial poisoning — I have not ])ersonally had a case where a 
person who died of antimonial poisojiing vomited or i)nrged blood — 
Bravo passed bha^d the same night tliai ho had tho antiTnoii}" — I was 
at the inquest in that case— there are cases where there has been no 
vomiting of blood. 

./fr-r.7 «7/« ///«'// ; The question of blood in tho sbxd would bo accord- 
ing to the amount of the irritation, and in the the blood might 

not apjiear as blood, but as a black stuff — to an unskilled person it 
might not apjiear to bo blood — if the motion was black it would pro- 
bald y indicate that there was blood — if las a medical man wished to 
know whether t])ere was metallic jansou, T should look to seo if there 
was blood in the feecal matter — these glass tubes contaiu antimony 
in a sulphide fonii whic.li I took from the deceased's body — hove are 
some in the metallic form — this shining portion is the suljdiido from 
tho bowel — all the bismuth cnaning from J)r. Stoker was j)ure, and 
did not contain arsenic — 1 have no reason to think that the deceased 
was addicte<l to drink — I never h(airtl it suggested until now — there 
was nothing in the fatty dogoneration of the heart that would causo 
death - - I daresay I have a much fatter heart than she had — it would 
not have produced vomit nor gastro-onteiitis — the main ])oisoning 
( Oiild not possibl)^ bring about the production of antimony by any 
internal lU’ocess— if the syringes wore soaked in water, that would got 
rid of an}^ traces of antimou}'^ — there would be no difKculty in mixing 
tlie antimony with bismuth if you dissolve it in water first — j'ou 
could also i^nt it into the bismuth without dissolving it. 

Shows a • Bismuth taken by tho patient i)roduce8 black 

witness motions. 

answering Jury : There was less antimoiy in the rectum than higher 

questions up in the bowel — I cannot say if the whole of the hist dose of antimonv 
by jnr^rmon was duo to rectal admiiiistratiou, but I think that she must have hatl 
more or loss <liiriiig tho last f<nv hours of her life some given by the mouth — if the 
to the point, brandy w as 2 )nre it would not take ii2> enough aiiliinoiiy^ to give it any 
extra taste ; but I should not like to take a mouthful of this brandy 
and water and antimony". 
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This fiiiislicd the tictiial case of Maud Mai'sli, with the poisoning of 
whom the prisoner was charged, but evidence was then taken with 
regard to another woman with whom the prisonei’ had lived previously. 
The evithuice here again, from a medhtal point of view, is most 
instructive. 

Thomas Stevenson {lic-exaiaiued) : I attended at St. Patrick’s Proper 
Cemetery, Ijoytonstono, on Decoinbor 9th. and examined the identification 

body in the cotfiii boariiif^ the name-plate of Mary lsab<3lla Chapman, i“ exhuma- 
who died on December 2oth, 1897 — I saw the lid removed — the body {tdde ^ 
was altogether remarkal)lo — the face and head were those of a woman VoI.I., p.228). 
who might have been collinod that day from tlie apjjoarance — even 
the eyes wore unruj)tured, a very niiusiial circumstance — there was 
not tiu) least ditliculty in recognising her — ^tho muscles had a fresh 
apj>eMran(M) — all the parts of the body cut rather leathery, like shoe- 
heather, and of course were drier than in a fresh body— all tho parts 
of tho body exc<3pt tho brain were preserved —tho* stomach was Again, full 

unusually i>ink oxtoriially that was from the blocnl in the vessels knowledge 

Ixjiiig more than usually good — its inner coat was of a jK3ciiliar ciiina- of pathology 
bar red colour, and towards the bowel eml there was a patch of black required, 
blood which laid Ijcen effused —there was jh) sign of perforation or 
ulceration " 'there was no loss of substance in tho mucous membrane — 
towards the bowid end then) were some old scars of years’ standing — 
tho bowels were not ruptured — tbe tube was intact — internally the 
howel liad the siime red colour as the stomach — th<3re was no ulcera- 
tion -the liver was pale, but firm in texture and fairly normal— tho 
spl()en, the kidney's, the bladder, tho heart, and the lungs were all 
normal — there was no sign of phthisis; that generally indicates 
disease of the lungs - the cause of death was gastro-oiitoritis — there 
was no other cause— there was nothing to indicate that the woman 
had been a confirmed drunkard — if she had drunk it had not pro- 
duced any serious in j uiy to the kidiiox^s or liver — tho inflammation 
which I found in the stomach was not attributed to alcoliol — I 
removed the stomacli, the Ijowels, liver, kidneys, spleen, lungs, heart, 
braiji, and some of the muscles, and submitted them all to aualysis 
except tho lungs -they all contained antimony — it bad permeated to 
the muscle of the thigh — in the bowels I found ()'4l grain of metallic 
antimony, in the liver 0-M7 grain, in the kidneys OOfi, and the 
stomach ()’()8, which makes altog(?ther l*J17 —that would represent as 
eimdic tartar .‘b8;3 grains -there was more in her liver than 1 found 
in Maud Marsh’s — that (piaTitity points to a large a mount of antimony 
having Immmi absorbed into the body, and would indicate a considerable 
dose having botai taken sonie hoiu's before death or the continuous 
administration of small doses — the jairging and vomiting would gi3t 
rid of a good deal of t he antimony— I came to the conclusion that the 
cause of death was poisoning by antimony, and 1 attribute the preser- 
vation of the body to the antimony' it has not been tJioroughl}'^ recog- 
nised that i)reserva,tioii is one of the (effects of antimony, but it lias 
been found in previous cases to bo a ])reservative — the fact of antimony 
being fouml in the muscles would not indicate that dtisos of antimony 
had been going on for soiin3 time, because I think it would quickly 
])a.ss to every vascular jiart of tho bod}^ ; evidently tho body hiul not 
been touched by water, thecoflin and its contents being well preserved. 

The condition of pre.servat;i()u in a measure Attempts to 
depends on the surroundings of tho body quite apart from anything saggiest that 
internal — it was an elm eolfin — tlie grave was eighteen feet de(q3 — biu-ial (vida 
the depth of a grave to some extent helps to preserve a body, but if Sect. V.) 
this body had begun to decay at the time it was buried, tho depth of influenced 
t he grave would not have retarded it— the air generally reaches a condition 

body before it is buried - this soil was very dry, clay and loam, which body,, 

WM>uld assist preservation — it would take a few years for rain to get 
dowui eighteen feet — the grave was not a brick one — thei’o were seven 
•other cotiius above ; tliis one was at tho bottom — the body was almo.st 

iir>— 2 
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lifelike — ^bodies buried in lead coffins, when opened years afterwards, 
have been found to bo preserved to a wonderful decree — in those cases 
tbe ail’ had boon excluded -a wooden coffin would not bo hermeti- 
cally sealed — the other bodies removed from this ^rave had a fearful 
smell- we did not open the other coffins ; they were reverently put 
aside, and a tarpaulin put over them — the whole of them had been 
buried within a month -I did not analyse the lungs, hocause I was 
told the woman had died from phthisis, but when I found no traces I 
j>ut them aside in ease questions were asked — if I had not known tho 
history of the woman, but was told that a certificate of death from 
})hthisis had boon given, I might possibly have found that consistent 
with lier condition — when people die from phthisis there is generally 
groat emaciation. 

By tho Jury : I am of opinion that antimony given in gradual 
doses for a long time would be more likely to pvesorvo tho body thau 
a sudden dose - -it would got more into tlie system. 

11. Bodmer : I took part with Dr. Stevenson in» 

making an analysis of this body — 1 have hoard his evidence, and 1 
agree with him. 

J. M. Stoker (Rc-cxioniiitil) : I was called to tho “Monument” on 
January 1st, 1901 — ])revious to that Bessio Taylor had called on me 
and asked for some medicine — I then attended her — 1 visited “ Mrs. 
( ’hapman ” almost daily from January 1st to February liffh, when 
she died — when I first called she avus in bed; she had vomiting, 
diarrluea, and pains ii\ the stomach, wliich was very tender — the 
vomit was green — 1 cannot recollect if 1 saw her vomiting — I pro- 
scribed for her — sin; used to get better aiul Ihoii go back again — I 
suggested another doctor being called in — I had three separate con- 
sultations with three other doctors — one was Dr. »Sunderland — lie is a 
specialist in the diseases of wxuuen — ho only saw her once — 1 W’as 
under the impression that “Mrs. Ohapirian ” was suffering from some 
womb trouble — 1 do not recollect if Dr. Biinderlnnd sugg(‘sted any 
alteration in tho treatment- she did not make any improvement — 1 
then suggested another doctor — somebody in tho house suggested 
Dr. Thoipe, of Southwark Bridge Boad— ho and I examined “Mis, 
Chapman ” together — he said he thought she was suff ering from [i 
severe form of hysteria — I then got Dr, (hotter — wo examined the 
patient togetlier- he tliought she was suffVniig from some cancerous- 
disease of tlie stomach or intestines — in coiisoquence 1 sent a jjortiou 
of lier vomit to the Clinical Eesearch Association, with directions ta 
SCO if there was any trace of cancer — that would be a microscopical 
examination — tliej" found no tiace— the constant vomiting and 
diaiTha?a continued more or less during tho whole time that I wa» 
there — I remember one evening going in and finding her playing the 
piano -I cannot recollect tho date- she aj)])eared very much better, 
and ill consequence J said I would not call back again unless I was 
sent for — I do not recollect if I had any conversation with the jn isoner 
on that da}”—! was sent for the next daj’ — 1 found her worse than 
ever — 1 was with her the day before she died — she was very bad then 
with the same syiiijitonis — I do not recollect w^hetber on that day 1 
thought she was d}'ing or not — next day I heaid of her death — I was 
asked to give a certificate, wdiich I did, "giving tho cause of death jis 
intestinal obstruction, vomiting, and exhaustion — intestinal obstruc- 
tion w'ould cause vomiting and exhaustion — she was suffering from 
vomiting and ordinary stoppage when she came to inj" surgery 
diarrhoea would follow when tho stopjiago w^as cleared — I did not put 
the particulars in the certificate, “ G. Chapman, widower of deceased 
— 1 thougl^t tho prisoner w’as married to tho woman — I never had 
such a thing as antimony at this peiiod, and I never prescribed it. 

dnm-t'jKi mined : I had seen Mrs. Stovens before — it was at her 
recommendation that I wont to the Chapmans — up to tliat time I know 
nothing of them — at first I regai-ded the case as one of consti])atioii^ 
and 1 directed my treatment with a view of removing that — I attonde<l 
her at her homo for excessive diarrhoea, so the stoppage must have 
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given way — I think that she came to my surgery twice — I do not 
romemher what I gave her, most likely a dosp of salts— I next saw 
her at her home on January 1st, when I treated her for diarrhcna and 
vomiting— I do not know what I gave her then — I saw the prisoner — 
I do not roTiiember if when I suggosto<l to him that I should like 
further advice it was within the month— ho at once agreed — I believe 
that Dr. Sunderland came to the conclusion that she was sullbiing 
from some uterine trouble — I have no record of it — I have not seen 
him since — the prisoner saw Dr. Sunderland when ho camo, and asked 
him what was the matter with his wife~I do not remember that ho 
was dissatisfied with our opinion — he was willing to have a third 
doctor — he paid the foes — I consulted with Dr. Thorpe — I think h(» 
told the prisoner that the woman had hysteria — ho acc(^pted that 
opinion, as he had accepted Dr. ^Sunderland’s— it was at iny sugges- 
tion that a fourth doctor was called in, because the woman was getting 
no Ixittor- the prisoner agreed to that — I do not know what fee ho 
paid ill each case -he did not grumble — Dr. Cotter said it was some 
caiuujrous disease of the stomach or intestines — I think Dr. Bodniei: 
examined the vomit that 1 sent —Dr. Cotter's opinion was not sustained 
— 1 do not think the report was told to the prisoner — I do not think 
the patient lived long after that —I had man}'' opinions — 1 have no 
record of my treatment —if the specialist had suggested an alteration 
in the medicine I certainly slioiild have made it. 

lie -exam i nvd : Xom* of us suspected poison. 

Ry tli(3 Court: As fur as I can tell, she was cured of constipation 
— you can got vomiting with hysteria, and can imagine a lot 
when you huvo liysioria — I think Dr. Thorpe thought the woman was 
imagining — it did not occur to mo that she was not sulfering — consti- 
pation was ilie ])rimarv <3auso - the vomiting and exhaustion had 
caused lier death — it would jirobably liave been wise to have had a 
post-inortom liefore giving the cortilicato, as all the doctors WTao 
evidently wrong — I have never known a ciaso wlmre four doctors gave 
four dilTevent opinions, and wlien tlio patient died, still there was no 
j>ost-mortom. 

Dr. Slov(‘Mson (Vo -r.rt/er/ //<(/) : On November ‘22nd, 1902, T w^as at 
Lymn chimdiyard, Cheshire, and I saw Bessie Taylor's coll in taken 
from the grave —it liad a iilate on it, “ Rossie Chapman, died Feb- 
ruary 131h, 1901, Jige 00 y(‘ars” — the body was covoi'ed with a mouldy 
growth, but otherwise was fresh — there was no putiv>fadion and no 
odour - the tissues wero dry —the muscles had a red and freshish 
a])peai*anco- -there wars a fu'cal o<luur in the alidomen, but no putre- 
factive (xlouv — although the features had mould on them, one could 
follow' the shape and general contour — the breast was shrunken, and 
the whole body dry— generally when bodies decompose they become 
w«it and slimy — this W'as one extremely well preserved except for the 
superticiul skin -I made an examination of tlie various organs — on 
the biise of the right Inpg I found some old adhesions from old idcurisy 
-the lungs wore shniiik<Mi and dry, but otlieiwiso healthy and free 
from deposits or (cavities -- adhesions are quite common in people of 
good healtli in middle life and after — the heart and its valves were 
lu^althy— the, stomach was empty, but its vessels wen? tilled with dark 
blood to an unusual extmit — on the inner surface of the gullet end of 
the stomach til ore was a. ])atch about four inches in diameter of a 
cinnabar l od colour wliicli denoted gastritis — thoi’o was no ulceration 
or perforation or any loss of substance in tlie mucous membrane of the 
stomach - the cinnabar red colour extended more or less through the 
bowels, indicating enteritis — the inner surface of thobow'el was coated 
with a yellow paiiit-like stutf, which was sul])hidc of antimony — the 
pancreas, s]>leeii, ki<lnoys, and liver wore all shrunken by time, but 
otherwise juu-mal -the womb, ovaries, appendages, and bladder wore 
quite normal — I found no trace of cancer nor utcrino trouble — I could 
find no sign of any cause of death — I examined the brain — it waa a 
good deal dotaimposcd — tbero was no sign of hromorrhage, or any 
recognisable disease — I found no intestinal obstruction — I formed the 
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opinion that sho had died from gastro-ententis, wliioh was duo to aomo 
imtant poison — I remoYod the stomach, bowels, livor, spleen, kidneys, 
heart, brain, and lungs, and subjected them all to analysis and exami- 
nation — the analysis showed that antimony was present in all those 
parts — there was no other j>oison — in the stomach there was 0*12 grain 
of metallic antimony, in the bowel 8*43 grains, in the liver 1*04 grain, 
in the kidneys 0‘30 grain, making a total of 10*49 grains, which equals 
10 ^ — that represents of tartar emetic in the stomach 0*32 gniin, in the 
bowel 23*43 grains, in the liver 4*oo grains, in the kidneys 0*82 grain, 
making in all 29*12 grains — 1 cannot find any recorded case of such a 
quautif}' having been found in the bowel after death- it suggests that 
she had some largo doso not long heforo her death — I examined the 
earth about the cofliu, but found no poison. 

Cross-t J'amrhitf : The woman had been buried about twonty-ono 
months — Isal>ella .Spink had been intoned practically live years — 
neither body Avas putrid — Ta 3 *lor was covered wdth ordinaiy vegetfiblo 
fungi-' there were c onditions about the bod^^ that I identified with 
the ease of Spink — I compared Taylor's fc‘a1 lives with a photograph 
which I was told was hers, and I could recognise the general cjontour 
- the nose and cdieeks had pre^sorved their shape;— 1 c'ould not dis- 
tiiigiiisli tlie ej es-* there had been a change in lier which was more 
remarkable than in the case of S])ink, wLere there had boon prac'tieallj’’ 
none — I think Taylor's hod}* contained more antimon\" than Spink's 
— given tlio same cronditions as far as the coffin and grave were con- 
cerned, I should have expected to find that a woman who had only' 
been buried twent\’ mouths, and liad more antimoi\v in her body, to 
bo loss subject to change than a woman who had bt‘en buried five 
years and bad Ic'ss antimoii}* — Taylors coilin was a dry elm one, and, 
as far as 1 could judge, the bodj^ had not been coufaminated l\v 
contact witJi the soil, which was veiy (li\v and sandy loaiTi—putr<>f ac- 
tion generally begins through the nose, mouth, and anus, and spreads 
outwards — tliere was none of that in c'itlior body- -tlic superficial 
decomposition of the' body was due to the grc>wth of mould -tlio 
presence of antimou}* do(;sn()t])rovc‘nt the growth of moulds; in fact, 
they will grow in a strong solution of tartar orriotic. 

Verdict, “Guilty’': clc'alh. 
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SUB-SECTION E.— CLASSIFICATION OF POISONS AND 
POISONING BY (GROUPS OF) INDIVIDUAL POISONS. 

'J'hkrk is just as inuch difficulty in classifying poisons on any 
satisfactory and scientific plan as there is in defining what is a poison. 
IMiey jTiiglit for various purposes be classified in many ways, accord- 
ing to their origin, for instance, from the animal, vegetable, or mineral 
kingdom, or according to their mode of entrance to the body, or 
according to their pliysical properties, gaseous, liquid, or solid ; but 
to each and all of these tliere are objections of greater or less 
inagnitudo. 

There is one method which would be unexceptionable if it were 
only practicable, and that is to classify them according to tlieir action 
on the body. Of this method a sketch containing a few substances 
will be found on p. 232 ante. If an attempt were made to complete tlie 
list by adding to it even all the well-recognised poisons, nothing but 
confusion would result, for so many of tlieni act in more than one 
dir(!ction, and not only so, but now in one direction and now in 
another, i.c., now on the heart, now on the brain, and now on the blood. 
We can go a little farther than Dr. Taylor did in this method of 
arrangement, for he divided them only into corrosives, irritants, and 
neurotics ; but it is impossible to draw up a complete scheme. 

If science fails us, the only principle left is convenience, and here 
we do get some little assistance in grouping certain poisons for descrip- 
tive and other purposes. The following groups have considerable 
convenience to recommend them, and there is also some appearance 
of a scientific connection between the members of each group, if not 
between the groups themselves : — 

1. Corrosives, strong acids, and alkalies. 

2. Poisons dei;ived from metals and their salts. 

3. „ „ the non-metallic elements. 

4. Gaseous poisons. 

5. Poisoning by amesthetising agents, sedatives, and antipyretics 
of artificial origin. 

6. Poisoning by artificial oi’ganic articles not in group 5. 

7. Poisoning by substances of direct origin from the living 
vegetable kingdom. 

8. Poisoning by substances of animal origin. 

9. Poisoning by foodstuffs. 

10. Miscellaneous poisons — mechanical, sucli as glass, coffin dust, 
patent medicines, etc. 

We shall insert a short explanation and discussion as an introduc- 
tion to each group. 
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Group 1.— THE CORROSIVE POISONS. 

Of this class the typical members are tlie concentrated mineral 
acids and caustic alkalies, and so long as these only are considered the 
group is a very natural one, but there are many objections to considering 
it a scientific one all the same. For instance, even nitric and hydro- 
chloric acids may by their volatility act as simple pulmonary irritants 
to the hroncliiartulles, while by dilution even sulidiuric acid may act 
as an irritant only. Again, oxalic and carbolic acids shouhi at times 
be included in the group, for they fretiuently kill hy purely local action, 
but, on the other hand, they often do not corrode at all, but kill by 
their poisonous effects after absorption. Arsenic, again, not unfre- 
qiientlv produces small superficial ulcers, and so do some of the metallic 
irritants. The group, then, must be considered to consist typically of 
the strong mineral aci<ls and alkalies and to shade off through the more 
dilute and less poweriul acids down to the irritants. 

Instances of poisoning by the following will be found described 
below : — 

Concentrated sul])huric acid, indigo sulphate. 

,, nitric acid and its fumes. 

,, hydrochloiic acid. 

Hydrofluoric acid. 

Pyrogallic a<ud. 

Oxalic acid, oxalates (these are nerve poisons, not corrosives). 

Carbolic acid (corrosive action comparatively feeble). 

Caustic potash and soda and their carbonates (corrosive only when 
concentrated). 

Ammonia and its carbonate. 

The main principle comiecting the several members of the class is 
that they nyry cause death hy purely local destructive action, combined 
with shock and collapse produced by intense stimulation of sensory 
nerves. As sliock and collapse are thus such marked features of the 
group, we may tabulate the symptoms of these phenomena as an intro- 
duction to the class. 

Symptoms of Shock. 

Alimentary Symptoms. — Most likely a feeling of nausea with 
inclination to drink because the mouth feels dry and chimniy, quite 
possibly colic, and there may even be acute diarrhooa and temporary 
incontinence of heces ; actual vomiting is a very common symptom of 
recoveiy from shock. 

Sespiratory Symptoms. — Ac(?elerated and gaspy breathing is 
common enough ; actual dyspnoea or shortness of breath may come 
on ; or if shock bo deej)er there may be merely sighing respiration. 

Circulatory. — Tlie j>ulse is almost sure to be accelerated in fre- 
(juency and weakened in force ; sometimes it is inappreciable and 
uncountable at the wrist ; fainting — an actual temporary stoppage of 
the heart. — is also very common ; even death may thus apj^ear. 

Urinary. — A sudden desire to micturate may occur, as may also 
unconscious passage of urine. Per contra when shock is severe there 
may be retention of urine even to the extent of necessitating catheteri- 
sation ; milder degrees of acdual suppression may also occur. 

Nervous. — Motor : U'emporary i)aralysis of voluntary iiiuscular 
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power is not uncommon, trembling is pretty constantly present (“ I 
felt all of a tremble ”), and tliere may be even violent convulsions. 

Sensory : Temporary amesthesia is quite possibly present. 

Reflexes : Diminished or even lost. 

Bladder and Rectum : Control may be entirely lost {vide above). 

Menial Condition: This is most variable, from actual profound un- 
consciousness and even death (frightened to death) up to the most defi- 
nite active delirium with delusions of all kinds, every conceivable variety 
of excitement or of lethargy; the articulation may be incoherent or 
rapid or abolished, the mind stunned or accelerated in its working. 

Skin. — Possibly bedewed with a cold clammy or a hot sweat. 

'Phe whole of these point unmistakably to a powerful reflex 
stimulus of every centre of the bi’ain with a corresponding excitement 
or paralysis of each one. Not only so, but the temporary excitement 
may be followed by a paralysis of any or eveiy centre. 

Symptoms of CoLLArsn, 

so far as the brain and nerve centres are concerned, may be spoken 
of as the paralytic aspect of shock ; the mind refuses to think or 
to be materially influonced by ordinary external stimuli ; reflexes are 
either sluggish or absent; the limbs refuse to su2)port the body; the 
condition is one of mental and physical annihilation. Along with tliese 
negatives we get other functions reduced to their lowest ebb, digestion, 
vomiting, and peristalsis cease, and resj^iratioji only suflicos forthe mere 
need of existence, not always even that, and tlie circulation is reduced 
to a minimum ; urine ceases to be secreted by tlie kidney, and <dher 
glands refuse their functions. Such are the features of colIa2>se 
generally, but wlien it has been 2>receded ly severe vomiting the eyes 
are sunken, the features pinched, the skin and extremities cold and 
clammy, and jmssibl}" bedewed with cold 2)erspi ration. 

POISONING BY SULPllUJMC ACID (112804). 

Source and Method of Occurrence. — Sulphuric acid, or oil 
of vitriol, is more extensively use*l in the arts and manufactures than 
any other acid ; lienee cases of jioisoning by it are very oonimon. 
Occasionally it is used for suicidal {)uri)oses, more es2)ecially by women ; 
and accidents in consequence of its having b(*en mistaken for some other 
liquid are Jiumerous. It 1 ms often been used externally (vitriol- 
throwing, ride Vol. J., j)^). et seq), where the object was to injure a 
lierson, in fits of rage or jcnilousj'. In the year 1891 tliirteen deaths 
were registered fiom sulphuric acid in England and Wales, and eiglit 
ill 1901 . 

Toxicity and Fatal Dose. — The effects of this acid, as of all 
corrosives and some irritants, dcqiend not only u])on tlie actual dose, 
hut upon its concentration. Tlie quantity actually required to jirove 
fatal must depend on many circumstances. If the stomach is full when 
the i)oison is swallowetl, the action of the aciu* may be spent 011 the 
food, and not on the stomach ; and a larger quantity might tlieii be 
taken than would suffice to destroy life if the organ were empty. The 
smallest quantity which is described as having jiroved fatal was in the 
following case : — Half a teasj^ioonful of concentrated sulphuric acid was 
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given to a child about a year old 1 \y mistake for castor oil. The usiial 
symptoms came on, with great disturbance of breathing, and the child 
died ill twenty-four hours. The (juantitv here taken could not have 
exceeded forty drops (il/crZ. Gaz., voL 29, p. 147). It is, however, 
doubtful Avhetlier this small quaiitity would have proved fatal to an 
adult. The smallest fatal dose which Christisoii states he has found 
recorded, is our drachvi ; it was taken by mistake by a stout ^-ouiig 
man, and killed him in seven days. ICven when moderately diluted it 
will rai)idly destroy life. A man swallowed, on an empty stomach, six 
drachms of the strongest acid diluted with eighteen drachma of water. 
He suffered from the usual symptoms, and died in two hours and a 
half (Mnl. Timrs and Gazl, 18(>3, 1, p. 183). l\vo thirds of the 
cases prove fatal. Tlic pharmacop<pal dose is live to twenty minims 
of the dilute acid. 

Duration. — ^Vheu this poison is swallowed in a concentrated 
form, the symptoms produced come on either immrdiafchfy or during 
tlie act of swallowing. In a case which came under the notice of Sir 
Thomas Stevenson, a girl swallowed about a fluid ounce of brown oil of 
vitriol in mistake for a magnesian mixture whicli she was in the habit 
of taking, and did not discover the mistake till severe symptoms had 
supervened. The average j)eriod at which death takes place in cases 
of acute ]K)isoning by sul|)huric aci<l is from eighteen to twenty- 
four hours. When the stomacli is 2 >erforated by the acid, it commonly 
l)roves more speedily fatal. In one instance, reported by Sinclair, a 
child about four years old died in four hours; the stomacdi was found 
fjorforated. WJien the ])oison a(*ts upon the wind 2 )ipe, death may be a 
still more speedy conserpionce, from suffocation ; ami, owing to this, 
it appears to be more rapidly fatal to children than adults. Craigie 
mentioned a case in which three ounces of concentrated suli)liuric acid 
destroyed life in three hours and a half. Reiner met with an instance 
in which death took jilace in two hold's, A case is retiorted by Watson 
in which a w'omaii swallowed tw’o ounces of a strong acid. Sh(^ died 
in half an hour, \mt it appears that a quarter of an hour before death 
she had made a deej) wound in her throat, which gave rise to great 
]>leeding. 'J’he stomach was found extensively i^erforated ; but it is 
highly probable that the wound accelerated death in this case. The 
shortest case recorded occurred to llapp. A man, let. 50, swallowed 
three ounces and a half of concentraU d sidphuric acid. He died in 
thr< e-quart evH of an hovr {Gaz, Med,, Dec. 28lh, 1850). On the other 
hand, tliere are iinmerous instances reported in wdiicdi the poison 
jiroved fatal from secondary causes at jieriods varying from one week 
to sevei’al montlis. These secondary causes, such as contraction and 
occlusion of tlie gullet, may threaten, and even cause, death from star- 
vation, and require ojierativc inocednres. When the [passage of bougies 
to dilate the stricture of the eesojfliagus has failed to procure relief, 
gastrotom V has he(ui sm^cessfully iierformed, and the patient fed through 
an artificial opening into the* stomach. 

Symptoms. — Tliere is violent burning pain, extending down the 
throat and gullet to the stomach, and the j^ain is often so severe that 
the body is bent. There is an escape of gaseous and frothy matter, 
followed by retching and vomiting, the latter accompanied by the dis- 
charge of shreds of tough mucus and of aljquid of a dark coffee-ground 
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colour, mixed with blood. The vomited matters may contain shreds 
of mucous membrane from the gullet and stomach, and even portions of 
the muscular structures of the former. These may form complete 
casts of some portion of the gullet or stomach. The mouth is exco- 
riat(^d, and the lining niembrane and surface of the tongue white, or 
resembling soaked parchment; in one instance the appearance of the 
mouth was as if it had been smeared with white paint. After a time 
the membrane acquires a grey or brownish colour ; the mouth is filled 
witli a thick viscid substance, consisting of saliva, mucus, and the cor- 
roded membrane ; this renders speaking and swallowing difficult, and 
may cause deatli by asph 5 "xia, especially if the epiglottis also becomes 
swollen. If the poison has been administered by a spoon, or the phial 
containing it has been passed to the back of the tliroat, the mouth may 
escape the chemical action of the acid. A medical witness must bear 
this circumstance in mind when lie is re([nired to examine an infant 
suspected to have been poisoned by sulpliiiric acid. Around the lips 
and on the neck may be found spots of a brown colour from tlie spilling 
of the acid and its action on the skin. There is great difficulty of 
breathing, owing to the swelling and excoriation of the throat and 
larynx, and tlie (*oiintonance has, from tliis cause, a hluisli or livid 
appearance ; the least motion of the abdominal muscles is attended 
with inci-imsc of pain. These symptoms, although eharacteiistic of the 
action of a corrosive liquid, have been sometimes by carelessness 
mistaken I’or those of disease. The stomach is so iri'itable that what- 
ever is swallowed is immediately eijected, and the vomiting is commonlj’’ 
violent and incessant. In a case reported by Geoghegan, the patient 
vomit(‘d for three or four liours. This symptom then ceased, and did 
not recur, although tlie woman did not die until thirty-four hours after 
the poison Imd been swallowed {MetL Gaz,, vol. 48, i>. 328). Tlie 
mniivr^ Jirst vomited generally contain the poison ; they are acid, and 
if they fall on a limestone pavement there is efiervescence ; if on 
coloured articles of dress, the colour is sometimes altered to red or 
yellow', or it is entirely discharged, and the texture of the stuff destro 3 "ed; 
on a black cloth dress the spots produced by the concentrated acid 
are reddish brown, and remain moist for a considerable time. Atten- 
tion to tliese circumstances ma}' often lead to a suspicion of tlie real 
cause of the symptoms wdien the facts are concealed. After a time 
there is exhanstiqn, accompanied by great w^eakness ; the pulse is 
quick, small, and feeble, the skin cold, mottled or dusky, and covered 
wuth a clamni}' sweat. There is generally great thirst, with obstinate 
constipation, and sliould any evacuations take place they are commonly 
either of a dark brown or leaden colour, in som<‘ instances almost black, 
arising from an admixture of altered blood. There are sometimes 
convulsive movements of the muscles, especially those of the face and 
lips. The countenance, if not livid from obstructed respiration, is 
pale, expressive of great anxiety and intense suffering. The intel- 
lectual faculties are quite clear, and in the greater number of cases of 
acute poisoning hy this acid death takes place^veiy suddenly in from 
eighteen to tw^eiit^^-four hours after the poison lias been taken. 

Walker met with a case in which a man, let. 30, sw^allo>ved fifteen 
drachms and a half of sulphuric acid (sp. gr. 1’842), and died tw enty- 
five hours afterwards. Half an hour after taking the poison lie 
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resembled a patient in the collapsed stage of cholera. The inside of the 
lips, as well as the tongue and throat, were swollen, and had the 
appearance of being smeared with thin arrowroot. He suffered 
severe pain, but did not vomit until three-qiiartcrs of an hour had 
elapsed ; the vomiting appeared ti> be then excited by the liquid which 
had been given to him. Tlie vomited matters were dark, blood}", and 
viscid. The patient was sensible up to the time of his death. This 
case is remarkable in the fact that vomiting was not immediate ; that 
tliere were no spots on the face; that the poison was swallowed in 
large quantity on an empty stomach ; and there was free voluntary 
exertion, as twenty hours after he had taken the poison the man got 
out of bed and sat on a night-stool. 

Treatment. — Treatment in theory is much simpler than in prac- 
tice, owing to the intense pain caused by swallowing. Wc must aim at 
speedy neutralisation of the acid; the obvious and probably the handiest 
object for this purpose is bicarbonate of soda, and it must be used if 
nothing else is handy, but it, like any other carbonate, such as chalk, 
has the obvious disadvantage that the carbonic acid liberated may tear 
a damaged stomach. However, something must be rapidly done, and 
these carbonates must be used if hand}". Whitening used to clean 
silver may be easy to get, perhaps, and should be used. Calcined 
magnesia is the best antidote ; limewater may possibly be obtainable. 
Plaster from the ceiling may be used, or whitewash from a wall, egg- 
shells finely i)owdered. ^\’hite of (*gg, soap and water, may be useful 
because easily obtainable. If none of these can be obtained, plain 
water niiist bo given in considerable quantities. It will dilute the 
acid, and also render the vomiting less distressing. Milk or gruel will 
serve the same j)urpose, or oatmeal stirred up in simple water. 

On no account must attempts be made to use the stomach-pump, and 
emetics are assuredly not required. 

To relieve tlie pain mori)hia is sure to bo essential, but if not handy 
any other anodyne may be used. 

After the first effects are over, demulcent drinks will assist, but this 
need not be further discussed. The case is then one of acute gastritis, to 
be treated on ordinary priii<?iples. The burns of the skin, if present, 
must be treated also on ordinary principles after all acid has been wiped 
or waslied away or neutralised. 

The later troubles of gastric ulcer, stricture, etc., cannot be discussed 
here. 

Post-mortem Appearances. — The marked effects of tliis poison 
jire not always observed in the stomach; and they may be confined to 
the region of the throiit and windpipe. In an inspection of the body 
the whole course of the alimentary canal from the mouth downwards 
should he examined, since in recent or acute cases it is in the throat 
and gullet that we generally obtain strong evidence of the action of a 
corrosive poison. The discovery of the usual marks of corrosion in 
these parts is always liighly corroborative of the signs of poisoning 
found in the stomacli. * I.)uring the inspection the examiner must not 
omit to notice any siiots on the skin produced by the spilling of the 
acid ; these are (*ommonly of a dark brown colour, and are situated 
about the mouth, lips, and neck. The appearances met within the body 
vary according as death has taken place quickly or slowly. Supposing 
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the case to have proved rapidly fatal, the membrane lining the mouth 
may be found white, softened, and corroded. The mucous membrane 
of the throat and gullet is commonly found corroded, having a brown- 
black or ash-grey colour, and dark-coloured blood is eflused in patches 
beneath it. Tha corroded membrane of the gullet is occasionally dis- 
posed in longitudinal folds, portions of it being partl}^ detached. The 
stomach, if not ])erforated, is collapsed and contracted. On laying it 
open the contents ar(i commonly found of a dark brown or black colour 
and of a tarry consistency, being formed in great part of mucus and 
altered blood. The contents may or nia^" not be acid according to the 
time tlie patient has survived and tlie treatment which has been 
adoj)ted. On removing them the stomach nm}" be seen traversed by 
black lines, or the whole of the mucous membrane may be corrugated, 
and stained black or of a dark brown colour. This blackness is not 
entirely removed by washing. On stretching the stomach traces of 
inflammation may be found between the folds, indicated by a dark 
crimson colour. On forcibly removing the blackened membrane the 
red colour indicative of inflammation may be seen in the i)arts beneath. 
Both the dark colour and marks of inliainmation are sometinies partial, 
being confined to isolated portions or patches of the mucous membrane. 
When the stomach is perforated, the coats are softened, and the edge of 
the aperture is commonly black and irregular. In removing the 
stomach tlie opening is liable to be made larger by the mere weight of 
tlie organ. The contents do not always escape ; but wlieii this happens 
the sui rounding parts are attacked by the 2 >^>i«on. The spleen, the 
liver, and the coats of the aorta, liave been found blackened and 
corroded by the acid, whi<jli had escaped through tlie iierforatioii. In 
rare cases the lining membrane of the aorta has been found strongly 
reddened. When a jierson has survived for eighteen or twenty hours, 
traces of corrosive and inllammatory action may be found in the small 
intestines. In one case the mucous membrane of tlie ileum was 
corroded. The interior of tliQ windpipe, as well as of the bronchial tubes, 
lias also iiresented marks of the local action of the acid. The acid lias 
thus destroyed life without reaching the stomach. A remarkable 
instance in wliich the poison penetrated into and destroyed both lungs 
has been reiiorted by Gull (Med. Gaz., vol. 45, ii. 1102). It is imiior- 
tant for a medical witness to bear in mind that the mouth, throat, and 
gullet are not ahyays found in the state above described. Ogle met 
witli a case in which th<j membrane of tlie tongue was but slightly 
affected. The man liad swallowed a large dose of the acid andluxd died 
in nine hours (Med. Times and Gaz.y 1860, 1, j), 408). Strange as it 
may appear, cases are recorded in which, notwithstanding the introduc- 
tion of this iioison into the stoniacli, the gullet lias escaped its chemical 
action. Dickinson has reiiorted a case of poisoning by suliihuric acid 
in which there was no corrosion of the mouth and tliroat. The patient, 
a female, aet. 52, recovered in about five montlis. The stomach had 
probably sustained injury, as the most urgent s^unjitoms were constant 
vomiting after taking food and obstinate constiiiation. The quantity 
of acid swallowed was half an ounce, mixed with half an ounce of water. 
The iiatient felt immediately a burning sensation at the pit of the 
stomach (Lancet ^ 1853, 2, ji. 502). The acid had here evidently lost 
its corrosive jiower by dilution.' Cases of recovery are rare. A woman 
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took into lier mouth a quantity of the acid by mistake ; she spat it out 
imniediateh’. Magnesia was given to her, and two hours aftta wards she 
was suffering from intense burning pain in the tliroat, gullet, and 
stomach. Her lips were swollen and blistered ; the lining of the mouth 
was whitish, but not excoriated ; the soft palate and uvula were con- 
gested and partly destroyed. CHive oil and biiairboiiate of sodium were 
given at intervals. At a later period there was vomiting of an opaque, 
milky-looking substance. Two days after there was some difliciilty of 
breathing, but tliis symptom subshied, and the patient was discharged 
apparently well {Lancet, 1871, 2, p. 540). When the acid has been 
taken in a still more diluted state, the marks of inflammation on the 
mucous membrane are less decided, and the blackening is not so 
considerable. Nevertheless the acid, unless too much diluted, acts 
upon and darkens the blood in the vessels, as w^ell as that contained in 
the stomach, although it may not blacken the mucous membrane or the 
contents. 

It is very common to find that the pylori(j end of the stomach suffers 
more than any other part, and this is esi)ecially true in the chronic cases, 
that is, in those cases which die months or even years after the original 
trouble. 

Analysis. — This acid may be met with eitlier (joncentrated or 
diluted; and a medical jurist may have to examine it under three 
conditions : (1) in its sinqile state ; (2) when mixed with organic 

matters, as with liquid articles of food, or in the contents of the 
stomach ; (3) on solid organic substances, as wheie the acid has been 
thrown or sjulled on articles of dress or clothing. 

I)i the Simple State, — ii C(meentrated,\t j)Oss(^sses those properties: 

(1) Wood, sugar, or other organic matter plunged into it, is speedily 
carbonised oi* charred, either with or without tlie a|)plication of lieat. 

(2) When boiled with wood, copper cuttings, or mercury, it evolves 
fumes of sul[)hurous acid ; this is immediately knowji by the odour, as 
well as by the acid vapour liist rendering blue, and then bleaching, 
starch-paper dipped in a solution of iodic acid. (3) When mixed with 
an equal bulk of water, great heat is ev<»lved. 

The Diluied Acid, — For the acid in a diluttal state but one test need 
be applied, either the nitrate of barium- or the chloride (f barium. Having 
ascertained by test-paptu’ tliat the licpiid is strongly acid, we diluLj a 
portion of it, and add a few drops of nitric acid, and then a solution of 
the barium salt. If sulphuric acid is present, a dense wdiite precipitate 
of sulphate of barium will fall down; this is insoluble in all acids and 
alkalies. The precipitate is collected, washed, dried, and mixed with iive 
parts of charcoal in powdei-. This mixture is placed in a small i)latinum 
crucible, which should be closely covered, and then heated to full redness 
for five minutes. If the precipitate is a sulj>hate, it will thus be con- 
verted into a sulphide. In order to prove this, (1) a portion of the 
mixture wdieii cooled maybe mixed with water, well stirred, and filtered, 
A pale, yelhnvish liquid will be obtained, having an alkaline reaction, 
and giving a bl own or lilack precijiitate with a solution of acetate of 
lead. (2) If in small quantity, the mixture may be placed at once on 
glazed card (coated with hydrocarbonate of lead) and wetted, when a 
stain of sul])hide of lead will be produced. (3) The powder may be 
heated with strong hydrochloric acid, when sulphuretted hydrogen will 
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he copiously evolved, known by its smell and other properties. If the 
quantity of pi'eeipitated sulphate is very small, it may he mixed with one- 
third of its weight of cyanide of potassium and heated in a leductioji 
tube to full redness. Tliis residue, placed on glazed cai d and wetted, 
gives the reaction indicative of the presence of a sulphide, i)roving that 
the original precipitate was a sulphate, and that sulphuric acid was 
present in the liquid suhmitted to analysis. 

Dilute sulphuric acid does not carbonise organic substances whicli 
are immersfMl in it. The application of heat will only effect carbonisa- 
tion when the water of the acid is in great i)art evaporated. Thus paper 
or linen, wetted with the dilute acid, becomes charred when dried and 
heated. This may serve as one method of ideiitification in the absence 
of tests. 

In Liqtddfi conUdniiKj Onfanie Matter , — If sulphuric acid is mixed 
with such liquids as porter, coffee, or tea, the liquid is first rendered clear 
by filtration. Some liquids, such as vinegar, beer, and most wines, 
generally ccmtain a soluble sulpliate and liave an acid reaction. Should 
the ii(|uid be thick and viscid like gruel, it may be diluted with water, 
and then boiled with the addition of a little acetic acid. For the action 
of the barium test it is not necessary that the liquid should be 
absolutely clear, provided it is not so thick as to interfere mechanically 
witli the subsidence; of the precipitate. So far wdth regard to liquids 
administered, or of wdiich the administration luis been attempted. A 
similar process iiiay be applied to the examination of matters vomited 
and of the contents of the stomach, care being taken to separate the 
insoluble i)arts by filtration, before adding the test. The coats of the 
stomach should be cut up and boiled in distilled water for .^some time 
for the perfect extraction of the acid. The decoction filtered and 
concentrated by evaporation may then yield evidence of its presence, 
and is tested for the presence of a free mineral acid in one of 
two ways. Ferric acetate is mixed with a solution of sulpho- 
cyanide of potassium. This mixture wdll yield a blood-red colour 
when added to the suspected liquid should a free mineral acid be 
present. An alcoholic solution of methyl-violet is also rendered 
blue wdieii one four-tliousandth j)art of sulphuric acid is added. If 
there be evidence of a free mineral acid, and the liquid yield a decided 
])recipitale witli solution of nitrate of barium, it sliould be concentrated 
by evaporation if necessary, and strong alcohol be added till the mass 
contains 75 per cent, by volume of absolute al(;ohol. The soluble 
sulphates are tlius precipitated; and, after standing and filtration to 
remove these, the filtrate is neutralised wdth solution of potash, the 
alcohol distilled off*, the solution evaporated to dryness. The residue, 
when taken up with water, may then be tested with nitrate of barium 
after acidification with hydrochloric acid. One part of the precipitate 
corresponds to 0*42 part by weight of suljiihuric acid. 

AVhen the acid is mixed with milk, decomposed blood, and mucus, 
or other substaiK^es which render it thick and viscid, it may be readily 
separated by dialysis, a ])rocess wdiich is applicable to the other acid 
poisons, such as the nitric, hydrochloric, and oxalic. A portion of 
the acid viscid liquid should be placed in a test tube, about ffve inches 
long and one inch in diameter, open at both ends, the neck being 
securely covered with a layer of thin bladder or ijarchment imper. 
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The tube is then inimersed, mouth downwards, in a vessel containing 
distilled water. After some hours the acid will pass tlirougli the 
membrane, and may be detected in the water. This process may be 
employed as a trial test of the contents of the stomach when they have 
a strongly acid reaction. In tliiis testing for sulphuric acid it must be 
remembered tliat a sulphate, such as .Kpsom salts, may be present in 
the liquid, and an innocent acid like vinegar or lemon-juice may give 
the acid reaction. To remove any fallacy on this ground, a i^ortion of 
the licpiid tested should be eva 2 )orated, and treated with alcohol as 
. already described. 

It is an important fact tliat the contents of a stomach in a ease of 
poisoning by sulphuric acid are sometimes entirely free from any 
traces of this jioison, even when it has been swallowed in large 
quantity. 'J’he acid is not commonly found wluui the person has 
been under treatment, when there has been considerable vomiting, 
aided by the <lrinking of water or other simple liquids, or when he 
has survivtnl several days. If the case has been under treatment, 
the acid is either wholly absent or neutralised by antidotes. A girl 
swallowed four or live ounces of diluted oil of vitriol, and died in 
eighteen hours. No jiortion of the acid could be detected in the 
stomach ; but slui had vomited considerably, and tlie acid was easily 
proved to exist in the vomited matters by examining a portion of 
the slieet of a bed whicli bad become wotted by them. In another 
case, nearly two ounces of the concentrated acid were swallowed ; the 
patient died in twenty-live hours ; the stomach was extensively acted 
on, and yet jio trace of the acid could be discovered in the contents. 
The liquidity of the pois(m, and the facility with wliicli it becomes 
mixed with otlier liquids and ejected by vomiting, will readily 
furiiisli an explanation of this fact. In many cases of poisoning by 
suliihuric acid, therefore, a medical witness must be j)repared to 
lind that chemical analysis will furnish only negative results. TJiis, 
however, is not inconsistent with death having taken place from the 
poison. The facts are so conclusive on this point, that it would he 
unnecessary to add to the evidence accumulated on the subject but 
that an erroneous statement has been made that no person can 
die from i)oison except the i)oison be found in the body. Cas 2 )er 
has dealt with this question. He relates three cases of ijoison- 
iiig by sulphuric acid whicli occurred in liis practice, one whicli 
liroved fatal in eiglit days, a second in five days, and a third 
in tliree days. In nut one instance could a trace of the poison be 
found (“ Handb. der Ger. Med.,” 1, j>p. 421, 429). In the second 
case two tablespoonfuls were swallowed by a girl. The analysis 
revealed merely the accidental inesence of a fractional jiart of a 
grain of alkaline sulijliate in the stomach and bowels. Thus there 
was an entire failure of chemical iirouf, while the facts of the case 
and tlie appearances in tlie body established conclusively that death 
had really been caused by suliiburic acid. in one instance, in 
which death took iilace on the eJeveiitli day, the author found no 
trace of sulphuric acid in tlie body. If the stomach should be 
lierforated, the contents will be found in the abdomen, or jierbaps 
in the lower ]3art of the cavity of the jielvis. They may then be 
collected, boiled with distilled water, and the solution examined for 
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the acid by the i)roce8s already described. If the contents of the 
stomach are highly putrefied, the sulphuric acid may be found combined 
with ammonia. 

On Solid Organic Substances . — It sometimes hai)pens in cases of 
poisoning by sulphuric acid that it is spilled upon articles of clothing, 
such as cloth or linen, and here a medical jurist may succeed in 
detecting it when every other source of chemical evidence fails. Again, 
sulphuric acid is often used for the purpose of seriously injuring a 
party, as by throwing it on the person ; and under the Criminal Litw 
Consolidation Act it is enacted that whosoever shall cast or throw at " 
or upon, or otherwise apply to, any person any corrosive fluid with 
intent to bui'ii, maim, disfigure, or disable any person, or to do some 
grievous bodily harm, shall, whether any bodily injury he effected or not. 
be guilty of felony, and punished accordingly. A chemical examination 
of the clothes may furnish the only evidence of the corrosive nature of 
the fluid, which, when accompanied with bodily injury, renders tlie 
olfeiider liable to a severe punishment. On such occasions proof of 
the corrosive nature of the liquid is required, and this is easily 
obtained by a chemical examination of a part of the dress. A case 
of this kind was tried at the Liverpool Winter Assizes, 1866 (It. 
v. Goff), "riie injury appeals to have been of a superficial kind. The 
jury found the prisoner guilty of throwing the corrosive fluid, but with 
no inttiiit to injure. This was tantamount to an ac([uittal. Injury to the 
clothes oiil}^ does not constitute the crime. There must be injury to 
the person. There have been main' instances of vitriol-throwing for the 
sake of damaging the dress. The jirocess of analysis is simple. The 
spot, unless it has been washed, strongly reddens litmus paper jiressed 
upon it. The stained fabric should be digested in rectified spirit at a 
g(;ntle heat, whereby a brownish-coloured liquid may be obtained on 
filtration. If sul[)huric acid is present, the liquid will have an acid 
reaction, and produce the usual effects with the barium test afrcjr 
ovaiioration and dilution with water. Old stains are known by the 
complete destruction of the organic fibre, fresh stains by their 
dampness. The acid remains fixed in the stuff. Sulphuric acid has 
been thus detecteil in clothing after the lapse of twenty-seven years. 
The detection of spots of this acid on articles of dress has in some 
<aises served to supply the place of direct evidence from a chemical 
analysis of the stonnich ; and in other instances it has aided justice in 
fixing on an accused person the act of administration. 

Cases. — Tlio iiiip(»rtaiu;e of analysis applied to articles of was made 

evidonf in /i. v. Brown. (Hiiry 8t. Ediiniiids Lent Ass., 1864). The deceased, 
aged three j^ears, was an illegifiniiite child of the prisoner. It was living with 
the prisoner’s father and luotlier. On the daj’^ of its death the prisoner came 
to see the child, and was with it alone in a bedroom. In Jive m.i Hides after she had 
left the room, no other person being present, the child was heard to bo sick, 
and it was found to bo suffering from the effects of some corrosive acid. The child 
died in nine or ton hours, and the symptoms during life, when it was seen by a 
medical man, as well as the appearances in the body afitei* death, wore clearly 
those of poisoning by oil of vitriol. The acid was detected in vomited matter on 
the shirt of the child, and on a dress worn by the mother ou the occasion of 
her visit. It was further proved that a bottle of vitriol, kept in a closet of the 
house where she was a servant, was missing. In spite of these strong facts in 
proof of administration, the jury, under the charge of Cock burn, C.J., acquitted 
the prisoiior. It was somewhat^ remarkable that the child did not scream 

M.J. — volu. n: 26 
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from pain duiing the act of swallowing, and that attention should iiot have 
been called to its condition until after the lapse of five minutes. Still the 
facts appeared to point to the prisoner only as the person who adininistored the 
poison. 


SULPHATE OF INDIGO. 

Source and Method of Occurrence. — The compound is a 
commercial product, and consists essentially of a solution of indigo in 
strong sulphuric acid. Several oases of accidental poisoning by it 
* liave occurred. 

As indigo is one of the substances now directed to be mixed with 
arsenic when this poison is sold in small quantities, the detection of 
this colouring principle in the mouth and vomited matters will not 
necessarily show that it lias been taken in the form of sulphate. 

Toxicity and Fatal Dose; Duration; Symptoms; Treat- 
ment. — These are similar to those which have been already described 
for sulphuric acid, whicli is the toxic agent. This kind of poisoning 
may be suspected when, togetlier with these symptoms, the membrane of 
the mouth lias a blue or blue-black colour. Tlie vomited matters, as 
well as the faeces, are at first of a deep blue-black tint, afterwards 
green ; and it was observed in two instances that the urine voided by 
the patients had a blue tinge. 

Analysis. — This solution is of a dark blue colour, and strongly 
acid. Sulphuric acid is d(3tected in it b 3 " the methods above described. 
The blue colour is discharged bj" chlorine, or when a portion previouslj*^ 
diluted is boiled with nitric acid. 

POISONING BY NITKIC ACID (IlNOs). 

Source and Method of Occurrence. — Nitric acid is popularlj^ 
knowui under the name of aquafortis, or red spirit of nitre. According 
to Tartra, it seems to have been first used as a poison about the middle 
of the fifteenth century. Although it is perhaps as much used in the 
arts as oil of vitriol, cases of poisoning by it are not very common. In 
the year 1901, seven deaths from tliis acid were recorded in England 
and Wales, of which two wx're accident, five suicide. 

Toxicity and Fatal Dose. — These again depend more upon 
concentration than on actual quantity. The smallest quantity of this 
acid wdiich we find reported to have destroyed life is about two drachms. 
It was iji the case of a b(\y, aged thirteen ; he died in about thirty-six 
hours. But less than this quantit}^ even one drachm, w'ould doubtless 
suffice to kill a child, and under certain circumstances an adult, for 
the fatal result depends on the extent of the niiscliief produced by this 
corrosive poison in tlie wundpi^ie, gullet, and stomacli. What is the 
largest dose of concentrated acid from the efl’ects of whicli a person 
has recovered it is difficult to say, since in most of the cases of 
ret^overy mentioned by authors the quantity' of the jioisoii taken w^as 
unknown. A cjuse of recovery from about half an ounce of the strong 
acid mixed with the diluted acid is reported {Lancet^ 1870, 1, p. 549). 
Tlie patient was a man eet. 21. He had the usual symptoms, with the 
exception tliat there was no yellowing of the teeth, nor corrosion of the 
mouth. The vomited matters were blooijy and of a dark colour. He 
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suffered from stricture of the gullet, and this remained when he left 
the liospital about fifteen weeks after his admission. In Sir Thomas 
Stevenson’s case (|>. 405) of poisoning by three ounces of nitric acid, 
death resulted in seventeen hours. Tlie stomach was perforated. The 
pharmacopceal dose is 5 to 20 minims of the dilute acid. 

Duration. — 'fhe symptoms of acute definite poisoning will come 
on practically instantaneously while swallowing the fluid if it be at all 
concentrated, but when the dilute acid is taken the time of occurrence 
of symptoms will depend largely on the condition of the stomach as 
regards contents, and not only so, but the severitj’^ of the symptoms too. 
Sobernheim relates a case of poisoning by nitric acid which proved 
fatal in one houT and three quarters {op. cit. 402). Tliis the 
editor believes to be the most rapidly fatal instance on record in 
an adult. The usual well-marked effects were found in the gullet, 
stomach, and small intestines. In infants, however, life may be 
destroyed b}^ tliis poison in a few minutes should it happen to affect 
the larynx. The longest case is, perhaps, that recorded by Tartra, 
where a woman perished from exhaustion, produced by the secondary 
effects of the poison, eight months after having swallowed it, but there 
is no reason why this should remain a record in the face of modern 
surgery. Death cominonly takes place in from eighteen to twenty-four 
liours, and is somotinies preceded by a kind of stupor, from which the 
patient is easily roused. The intellectual faculties commonly remain 
clear until the last. In one instance the patient was insensible, but 
she ultimately recovered. 

Symptoms. — When nitric acid is taken in a concentrated state, 
the symptoms, on the whole, bear a close resemblance to those produced 
by sulphuric acid. They come on immediaiclg, and the swallowing of 
the acid is accompanied by intense burning pain in the throat and 
gullet extending downwards to the stomach. There are gaseous 
eructations from the chemical action of the poison, swelling of the 
abdomen, violent vomiting of liquid or solid matters, mixed with 
altered blood of a dark brown colour, and shreds of yellowish-coh)iired 
mucus, having a strongly acid reaction. The abdomen is generally 
exquisitely tender, but in one well-marked case of poisoning by the 
acid the pain was chiefly confined to the throat : probably the poison 
had not reached tlie stoinacli. The mucous membrane of the mouth is 
commonly soft and white, after a time becoming yellow, or even brown ; 
the teeth are also white, and the enamel is partially destroyed by the 
i'hemic.al action of the acid. There is great difficulty of speaking 
and swallowing, the nioutli being filled witli viscid mucus ; the power 
of swallowing is, indeed, sometimes entirely lost. On opening the 
mouth the tongue may be found swollen, and of a citron colour; the 
tonsils are also swollen and enlarged. The difficulty of breathing is 
occasionally such as to render tracheotomy necessary, especially in 
young ])er8ons {Med. Gaz.y vol. 12, p. 220). As the symptoms 
progress the pulse becomes small, frequent, and itTegular, the surface 
of the body cold, and there are frequent rigors (shivering). Tlie 
administration of remedies, even the swallowing of the smallest 
quantity of liquid, increases the severity of the pain, occasion^} 
vomiting, and gives rise to a feeling of laceration or corrosion 
(Tartra, 144). There is obstinate constipation. Death may be 
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occasioned by the action of this acid on the larynx, as in the case of 
sulphuric acid. Should the patient survive the first effects of the 
poison, the mucous membrane of the throat and gullet may be ejected, 
either in irregular masses, or in the form of a complete cylinder. 
There is great irritability of the stomach, with j)ain on taking food, 
frequent vomiting, and ultimate destruction of the powers of digestion ; 
the patient becomes slowl}" emaciated, and dies, sometimes after man^’' 
months, from starvation or exhaustion. A man swallowed nitric acid 
in beer. He recovered from tlie first symptoms, but died six months 
afterwards, evidently from the injury caused by the poison to the 
mucous lining of tlie stomach. He suffered from pain and from such 
iiTitabilitv in this organ, that neither solids nor fluids could be retained 
{Lancet, iSGO, ‘2, p. 510). For a similar case vide London Hospital 
P.M. Records, 1904. 

There is one very important particular in which nitric and liydro- 
chloric acids differ from sulphuric, viz., in their volatility, so that at 
the ordinary temperatures of the air they give off* fumes wliicli will 
cause serious jind even fatal injury to the mucous membrane of the air- 
passages. In these cases the symptoms are those of intense suffocative 
bronchitis {vide cases). 

Treatment. — The same as for sulphuric acid. 

Post-mortem Appearances. — Supposing deatli to liave taken 
j)Iace rapidly from the liquid acid, the following ap[)earaiices may be 
observed. The skin of the mouth and lips will present various sliades 
of colour, from an orange-yellow to a brown ; it ap[)eai*s like the skin 
after a blister or burn, and is easily detached from the subjacent ))arts. 
Yellow spots produced by the sinJIing of the acid may be foinid about 
the liands and neck. A yellow frothy Ihjuid escapes from tlie nos(' and 
mouth; and the abdomen is often much distended. The membrane 
lining the mouth is sometimes white, at others of a citron colour ; the 
teeth are white, but present a yellowish colour about the coroiue. The 
pharynx and larynx are much intlamed ; and the latter is sometimes 
o'jdematous. The lining membrane of the gullet is softened, and of a 
yellow or brown colour, easil}^ detacliod, often in long folds. J'lie 
windpipe is more vascular than usual, and the lungs are congested. 
The most strongly marked changes are, however, seen in the stomach. 
AVlien not perforated, this organ may be found distended with gas, its 
mucous membrane partially intlamed, and covered by pat(dies of a 
yellow, brown, or green colour, or it may be even black. This green 
colour i>s due to the action of the acid on tlie colouring matter of the 
bile ; but it must be remembered that a morbid state of the bile itself 
may give u similar appearance to the mucous membrane in many cases 
of death from natural disease. There is occasionally inflammation of 
the peritoneum, and the stomach isadlierent to the surrounding organs. 
Its coats may he so much softened, as to break down under the 
slightest pressure. In the duodenum similar clianges are found ; but 
in some cases the small intestines have presented no other appearam^e 
than that of slight redness. It might be supposed that the stomach 
would be in general perforated by this corrosive liquid ; but perforation 
lias not been often observed. Tartra met with only two instances, and 
in one of these the person survived twenty, and in the other thirty 
hours. In giving this poison to rabbits, he did not find the stomach 
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perforated, although the acid liad evidently reached that ox’gan, as its 
coats were stained of a deep yellow colour. In these experiments the 
non-perforation appeared to be due to the protective influence of the 
foofl with which the stomach was distended. In the few cases that are 
reported in English journals, it would appear that the stomach has not 
been perforated : the poison had been swallowed soon after a meal, and 
its coat lias thus escaped the corrosive action of the acid. In a case 
which proved fatal after the long period of six months, there was, at 
the intestinal end of the stomach, a distinct cicatrix with jnickering 
and liardening of the surrounding mucous membrane, causing a slight 
contraction of the pyloric orifice. The only other appearance consisted 
in some dark longitudinal lines on the posterior surface of the lining 
membrane of the gullet. This had probably been caused by the acid 
(Lancet, 1860, 2, ]). 510). In 1871 a man died in Guy’s Hospital 
seventeen hours after swallowing three fluid ounces of commercial nitric 
acid. On examination the stomach was found much disorganised. 
Tliere was a small aperture on the anterior surface, half an inch from 
the lower border and one inch to the left of a vertical line drawn from 
the entrance of the gullet. Around the opening the peritoneum was 
ecchymosed, hut Jio lymph was exuded ; and it is probable that the 
rupture had taken place about the time of death. Tlie duodenum 
showed signs of sloughing on the valvulai conniventcs ; wliilst the 
iejiinum and ileum were natural in appearance (Guy’s Hosp. Hep., 
1872, p. 223). 

Analysis. — In the simple state. This acid may be met witli either 
concentrated or dilute. The eoncenirated arid varies in colour from a 
dee]) orange red to a light straw yellow. It may be recognised, 1. By 
evolving acid fumes wlicn exposed to the air or when heated- 2. By 
its staining nitrogenous organic matter, such as wool, yellow or brown, 
the colour being heightened and turned to an orange-red tint by contact 
with caustic alkalies. 3. \Vhcn mixed with a few copper cuttings, it is 
rapidly decomposed, deep red acid vapours are given off, and a bluisli- 
green solution of nitrate of copjier is formed. Tin or mercury may he 
substituted for copi)er in this experiment. 4. On the addition of gold- 
leaf and a few drops of hydrochloric acid, and warming the mixture, 
if nitric acid is i)resent tlie gold is dissolved. Common aqua fortis 
(nitric acid) sometimes contains as impurity, a siifliciency of hydro- 
chloric acid to dissolve gold-leaf. In the dilute state, 4’his acid is not 
])r(‘cipitated, like sulphuric, by any comnjon reagent, since all its alkaline 
combinations are soluble in water. 1. The liquid has a highly acid 
reaction, and on boiling it with some co]q)er turnings, red nitrous 
fumes are given oil’, unh^ss the i)roportion of water is very great. At 
the same time the Ii([uid acquires a blue colour. 2. A streak made on 
white paper with the diluted acid does not carbonise the paper wlieii 
heated ; but a faint yellow stain is left. 3. The li<piid is not precipi- 
tated by salts of barium or of silver The two last experiments give 
merely negative results : they serve to show that sulphuric and 
liydrochloric acids are absent. 

In order to detect nitric acid, the liquid should be first tested for the 
presence of a free mineral acid in the way described for sulphuric acid; 
then carefully neutralised by a solution of potash, and evaporated 
slowly to obtain crystals. If the liquid contain nitric acid, these 
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crystals will possess the following characters : — 1. They appear in 
the form of lengthened fluted prisms, wliicli neither effloresce nor 
deliquesce on exposure. One drop of the solution, evaporated spon- 
taneously on glass, will suflice to jdeld distinct and well-formed 
prismatic crystals. Tliis character distinguishes nitrate of potassium 
from a lai-ge iiuinher of salts. 2. When moistened with strong 
sulphuric a(?id, the powdered crystals slowh' evolve a colourless a(U<l 
vapour. By this test the nitrate is knowm from every other defla- 
grating salt. 3. A portion of the powdered crystals should be placed in 
a small tube and mixed with their bulk of tine copper filings. Tlie 
mass is then to be moistenod with water, and a few drops of strong 
sulphuric acid added. Either with or without tlie application of a 
gentle heat, orange-red nitrous finnes are evolved, recognisable by 
their colour, odour, and reaction, and by their setting free iodine on 
starch-paper moistened with a solution of iodide of potassium. A small 
crystal of green ferrous sulphate may be substituted for the copper. 
This acquires a pink or black colour, and on warming the mixture 
orange-red fumes escape. Tlje suspected nitrate should be froa from 
any alkaline chloride, and only a small reduction tube should he used 
when the quantity of the nitrate is small. If tlie nitrate is mixed with 
chloride, the following process will he found preferable. 4. Add to the 
powdered crystals a small portion of gold-leaf and strong hydrochloric 
acid; then boil for a few minutes. The gold will cither partially or 
entirely disappear if nitric acid or a jiitrate is present. Its partial 
solutit)!! will be indicated by a dark brown or ])urple colour on the 
addition of staujions eljloride to tlie liquid after boiling. 

I/i liquids amtainincf orgaiiic matter . — Nitric acid may bo administered 
in such liquids as tea, vinegar, or beer, la this case, besides the acid 
reaction, tliere will he a peculiar smell produced by the strong acid, 
when mixed with substances of an organic nature. The application of 
the usual tests may be here coiinteracted ; thus, unless the quantity of 
nitric acid in the liquid is rather large, tlie orange-red nitrous fumes 
are not evolved on boiling it w'ith copper cuttings. Tluj action on 
gold-leaf will enable the cheinist to detect nitric acid in coffee, tea, and 
similar organic Ii<iuids, even when tlie proportion of acid is small. 
Boil a Iragment of gold-leaf in pure hydrochloric acid, and add while 
boiling a few' drops of the suspected organic licpiid to the mixture. If 
the acid is present the gold will he dissolved. Wlien the acid li<|uid 
is thick and turbid, a portion of it may he placed in a tube and 
submitted to the pro(*ess of dialysis. Vomited matters, as well as 
the contents and coats of the stoinacli (cut up), should bo boiled in 
water, and filtered. If not cleared by filtration, tlieymaybe submitted 
to dialysis, and the acid water obtained neutralised by potash, and 
concentrated. If by filtration wo succeed in ])rocuring a clear acid 
liquid, the colour is of no imp<jrtanco. The licpiid should he carefully 
neutralised with a solution of pure potash, and concentrated by 
evaporation. Drops of this may be placed on a slide, and the crystals 
inicroscox)icall 3 ^ examined and compared w ith those of nitre. Paj^er 
dipped into the concentrated neutralised liquid, and dried, burns wdth 
deflagration like touch-j)aper. 

The crystals obtained by eA'ai)orating the neutralised liquid are gene- 
rally coloured with organic matter, but they fuse into a white mass 
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wlieu heated in a platinum capsule. The pure nitre thus obtained 
may be tested as above described. The organic matter in the crystals 
does not interfere with the results of the copper and gold tests. 

When either the nitric acid, or the nitrate into which it has been 
converted, is mixed with common salt, the copper test cannot be 
employed. The gold test will in such a case furnish the best evidence. 
Hydrochloric acid with a small portion of gold-leaf may be added to 
the dried residue, and the mixture boiled. If nitric acid or a nitrate 
is present, even in minute proportion, some portion of the gold will 
be dissolved, a fact demonstrable bj" the addition of stannous chloride. 

Nitric acid may be detected in stains on clothing^ if rec(int, by simply 
boiling the stained cloth in water. An acid liquid will be obtained, 
unless the stains are of old date or the stulf has been washed. 'J'liis 
liquid, wlien concentrated, maj’^ be dealt with in the manner already 
described. The stains from this acid on black and blue cloth are of a 
yellow or l)rownish-yollow colour. AVhen long exposed they become 
dry, but the cloth is easily torn. A simple method of detecting th<j 
acid is to boil at once a piece of the staine<l cloth with a fragment of 
gold-leaf and hydrochloric acid. If nitric acid or a nitrate is present 
in the stain, a portion of the gold will be dissolved (see also p. 651). 

Cases. — 111 1804, Mr. lIa 3 ^woo(l, a chemist of SholReld, lost his life under the follow- 

circuiuatances : — Ho was pouring a mixture of uitric and sulpliuric acids from 
a carboy (Mintuining about sixty ])onnds» when hy some accident the vessel was 
broken, h'or a few minutes he inhaled the fumes of the mixed acids, but it does 
not appear that uii^" of the liquid fell over him. Throe hours after the accident, he 
was sitting up and appoan d to be in moderately good lioalth. Ho was then 
seen a medical man, and complained merely" of some cuts about his hands. He 
coiiglied violoatl 3 \ Jn three hours more there was difficult}' of breathing, with 
increase of the cough. There was a sense of tight ness at the lower part of the throat, 
and the pulse was hard. At times ho said ho could scarcoh" breathe. He died 
olevon hours after the accident. On inspection, there was congestion of the wind- 
pipe and bronchial tubes, with elfusion of blood in the latter. The heart was 
ilac<nd, and contained but little blood ; and the lining mcuiibrane of the heart and 
aorta was iutlained. The blood had a slightl}’' acid reaction. The windpipe was 
not examined. It is veiy probable that the seat of mischief was in this organ, and 
that the deceased died from inflammator}'' effusion and a swelling of the parts about 
the opening of the windiiipe {Laurct, 1854, 1, p. 430). A similar accident occurred 
to Mr. Stewart and one of the Janitors of an educational institution in Edinburgh, 
in 1803. A Jar of uitric acid, which he was can ying, fell oii the floor and was 
broken. He and the Janitor, iTistead of withdrawing from the spot, wiped the floor, 
pid attemiited to save some of the acid. Tluy' thus inhaled the fumes which were 
immediatol}^ diffused.^ Stewart rcturued home unconscious of the mischief which 
had been done. After an hour or two, diflicufly of breathing came on, and in spite 
of every effort to save his life, lie died in ten hours after the accident. The Janitor 
suffered froiii similar syniidoms, and died the day following News, 1833, 

p. 132). It is probable that in these cases there was great bronchial effusion, lead- 
ing to the entire obstruction of respiration. The fumes of nitrous acid viqiour, 
wliich are gonerallj' associated with nitric acid, are of a very deadl}'' kind. In tho 
manufacture of gun-cotton acid vapours arc evolved, whicli, if respired, although 
they may produce no immediate ill effects, are liable to cause pneumonia and death. 
On one occasion, in preparing gun-cotton, the author accidentally inhaled the vapour, 
and suffered from severe constriction of tho throat, tightness in the chest, and 
coiigli for more than a week. The fumes from batteries worked with nitric acid 
are often productive of serious results, and Sir Thos. Stevenson has mot with serious 
cases resulting from their inhalation. 

On September 23rd, 1890, during attempts to extinguish a fire at some chemical 
stores, a bottle of uitric acid was broken. The action of the acid uj)on the surroundings 
gave rise to abundant evolution of nitrous fumes, and two of the fire-brigade officers 
were so affected by them that they died tho same daj' {riiarm, «7ear., 1890-1, 
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p. 252). Ill 1888 a man was convicted of the murder of a woman by pouring nitric 
acid down her throat whilst in bod (/?. v. Lifjski, 0. C. C., July, 1888). In reality 
a mixture of sulphunc and nitric acids, conhiining more sulphuric than nitric, was 
employed. Such a mixture docs not char celluloHO (wood and (iotton) like sulphunc 
acid, but converts it into iiitro-cellulose, which substance was found by Sir Thos. 
Stevenson in the stains im the deceased woman’s linen, and also in wood cut from 
the floor of the room in which the murder was committed. 

Tlie tollowing cases and remarks are taken from the [juncet, 2, 
1897, p. 226 

On May 17th a serious fire, (caused by the bursting of a carboy filled with nitric 
acid, broke out on the premises of the well-known chemical factory of Bayer and 
Oo. in Elberfeld. The conflagration very soon involved the whole building where 
the stock of this elieinical was kept, and a high wind drove the smoko and fumes 
towards the firemen, who were immediately seized with violent cough, dyspua?a, 
nausea, and headache, rendering it necessary for them to be relieved every few 
minutes. Strange to my, the men Avho were thus attacked soon felt quite well 
again, so that they were able to continue on duty and to walk homo when the Are 
was over, but after several hours thirteen of them developed symptoms of poisoning, 
the corisoquenee being that eleven were taken to tlie hospital, whilst two died before 
they could be adiijilb‘(h Dr. Kunne, chief physician to the hospital, has described the 
cases in the last number of the Mrdiciniarhe \Vorhri}Rchrlft. The symptoms 

dillered much in their intensity, but all the j>atients sufl’ered from dyspmea, 
vomiting, t-yaiiosis of the skin, sopor, and clonic convulsions. The hosirt-’s action 
was at first accelerated, but within a few hours bec^amo very slow, making only 
from forty-five to fifty-four beats per minute ; somotimos the pulse was irregular. 
All the patients, ('veii those who did noioougli very much, complained of oppression 
in the eliost and great ])ain near the sternum. This was followed by severe 
brouehiiis, the expectoration being sometimes of a yellow colour and sometimes 
tinged with blood. Some of the ])atients had a difliculty in swallowing, due to 
infiaujination of tlie fauc(‘S. Of course they wci’o unable to sl(H‘p, but only a few 
became fevoWsh. Albuniiu was found in the urine of three of tliem for periods 
varying from tJuve to eight- days. Seven of the in(*n rec^overt'd cr)ijjpletidy within 
ten daj’s, but the remaining four wei e very weak and olf duty for about a fortnight 
longer. It apjjears from these cases that nitric acid has a very injurions iiifhienec 
on the human body, and that the opinions to the contrary efloct formerly held l>y 
some medical inen were erroneous ; the nature of the chemical sul>stajice which is 
formed when it is introduced into the blootl is not yet known, but it obviousl}'^ 
atfects the vfrsoiviotor and respiratory organs, tlie kidneys, .and the nervous system. 
Medical treatment is restricted to the alhwiatiou of symptoms. Files in elmmicai 
'wtu’ks are often extremely dangerous to fijcnien. An octairrenco similar to that at 
the Fiberfold factory haiqieneil rfu-eiitly in Schering’s chemical wanks in ikn lin, 
when no less than three ollicers and sixty men of the liro brigade show^ed syint)toms 
of poisoning, and were rendered unfit for duty ; their cases, liowevcn*, luive not yet 
been described in tlio medical journals. 

Tlie two iollowiiig also sliow tho danger of tlie ftiiiies from nitric 
acid : — 

All iiiqiiirv w as hedd at Aston on ^[,ay ath ixdativelo the death of a man described 
as an annealer and dipper. IJis duty appears to liave bi'cii that of dipjiing copper 
cups in dilute nitric acid after tliey had been annealed and pickled. The medical 
evidonoo ])ointed to acute congestion of the lungs, a condition consistent with the 
statement tliat the deceased laid inhaled acid fumes. The jury returned a verdict 
111 accordance with this and added that they did not attach any blame to aiiyoiio, 
but recomnifuided the company to supply ciiomicaJly charged respirators foV the 
men eni]>loyed in work similar to that wdiich Uio deceased did and to have printed 
notices exhibited to that <dlV'ct. The product of the action of dilute nitric acid on 
<*oppor is, of courst.*, nitnTi oxide, which, however, in contact with air forms nitric 
peroxide. This dark red fume meeting tlio moisture of the re,sj»irat<.»ry jiassagos 
would split up into nilroiis ami nitiic acids, whioli are distinctly injurious to the 
lung tissue 1, ISflS, p. 1:DI). 

()n September 19th a man, .‘12 years of ago, employed by Messrs. Curtis and 
Harvey in the manufacture of iiitro-glycerine, was admitted into 8t. Bartholomew’s 
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Hospital, Roclioster, and diecl an hour later. Ho was too distressed to give any 
acoount of what had caused liis illness. On admission he was cyanosed, with 
lahourod and shallow breathing. His pnlso rate was 1 * 20 , his respirations wore 42 , 
and his temperature was OS'* F. He was put to bed surrounded with hot- water 
bottles, strychnine was given hypodermically, and oxygen was administered. On 
two occasions he coughed up a small amount of frothy blood-stained fluid. His 
hojirt continued to boat for a short while after respiration ceased. At the necropsy 
the pleural cavities were found to contain a good deal of fluid ; the lungs were very 
congested and full of frothy fluid ; the blood was very dark in colour and had not 
coagulated. Nitro-glj^ceriiie is made by treating glycerine with sulj>huric and 
nitric acids. The waste acid loft at the end of the process is said to contain 70 per 
cent, of 10 per cent, of HNO 3 , and 20 per cent, of water. When all nitro- 

glycerine had been skimmed off the acid liquid was made to flow along an open 
drain through which water had been running. The man neglected to shut off the 
water beforehand and when the acid liquid came in contact with the water it boiled 
over. lie, to conceal his omission, wiped up the mess and inlialed fii?nes of nitric 
oxide and nitric jieroxide, into which the nitric acid is said to be broken up by the 
heat. This, it was stated, haiipened at 8 a.m. and the man continued at work until 
12 noon, when illness compelled him to stop. We are indebted to Dr. Daniel 
(Jowinfor the history of the case {Lancet, 2, 1002, 1163). 


POISONING BY HYDROCHLORIC ACID (HCl). 

Source and Method of Occurrence. — Popularly known as 
spirits of salt, hydrocdiloric acid is an important commercial commodity. 
It is commonly taken by accident, but suicides use it also. It was the 
cause of 12 fatal accidents in 1901, of no fewer than 50 suicides, but not 
once did it give rise to a charge of murder or manslaughter. 

Toxicity and Fatal Dose. — Remarks similar to those made on 
nitric a(ud may be used of Jiydrochh»ric. The smallest quantity of 
hydrochloric acid which has as yet been known to prove fatal was a 
teaspoonful in a girl fifteen years of age. For other cases in wliich 
an ounce was taken and tlie persons recovered, see Lancet^ 1850, 2, 
p. 113, and the Mad, Gaz,, December 28th, 1849. Otto reported a 
fatal case in a child (Horn’s Vierfeljahrssahr,, 1865, Bd. 1, p. 361). 
The Pharmacopceal dose is five to twenty minims of the dilute acid. 

Duration — Symptoms — Treatment.— These are similar to 
those of nitric acid, iiK-luding the warning as to volatility. 

Post-mortem Appearances. — Tiiese again resemble tliose of 
nitric acid, with tliis important (for exact diagnosis) exception, that 
liydrochloric never stains tissues yellow ; they may be whitened, or, if 
tlie acid is in concentrated state, blackened. According to experience, 
too, it has loss tendency tlian the other two strong mineral acids to 
pcii-forate the stomach. (For a case showing pyloric^ stenosis of extreme 
degree, ride Ijond. Hosp. P.M. Records for duly 18th, 1904.) 

Analysis. — In a concentrated, state, liydrocljloric acid evolves 
copious fumes. Tlie pure acid is nearly colouidess ; tlie commercial 
acid is of a lemon-yellow colour, and frequently contains iron, arsenii*, 
common salt, and other impurities. It reddens litmus paper strongly, 
and gives the general reactions of a mineral acid. AVhen boiled with 
a small quantity of black oxide of manganese, chlorine is evolved. 
It does not dissolve gold-leaf until a few drof)s of nitric acid have 
been added to it, and the mixture is heated. In the diluted state, 
these properties are lost. It gives a dense white precipitate when a 
solution of nitrate of silver is added to it. This precipitate is insoluble 
in nitric acid, but soluble iii^ammonia ; it acquires a purple and black 



410 POISONING BY HYDROFLUORIC ACID. 

colour if exposed to light, and when heated it melts without decomposi- 
tion, forming a yellowish-coloured substance on cooling- If the acid is 
contained in organic liquids in moderate quantity, it admits of sei)ara- 
tion by distillation to dryness. In this case any fixed chlorides present 
are left in the retort. It may also he procured by dialysis in a state lit 
for testing. 

Hydrochloric acid, in small quantity, as well as alkaline chlorides, 
are natural constituents of the fluids of the stomach and bowels. I’he 
pj’esence of local chemical changes in the throat and stomach, would 
sliow whether the acid had been taken as a poison. If the a(*id is 
found only in minute quantity, no inference of poisoning can be drawn 
unless tliere are distinct niarks of its chemical action upon the throat 
and stomach. It darkens the blood like sulphuric acid, although it has 
not the same degree of carbonising action on organic matter. Tlie 
stains produced by this a(*id on black cloth are generally of a slight 
reddisli (*olour. As tl)e acid is volatih*, it may possibly disa[)pear fj «)m 
the stiitV. If recent, the a<*id may he separated by boiling the stiitf in 
water and applying tlie silver test, or by boiling a portion of the stained 
cloth wdth gold-leaf and nitric acid. An unstained portion of cloth 
sheiild be similarly tested for the sake of comparison, as neutral chlorides 
give a similar precipitate w-ith nitrate of silver. 

Case. — A trial took place at tlio Tainiton Winter Assizes, ISGO (ll, v. Soinvrs)i 
in which a jjrirl of twelve years of age was (‘harged with administering this acid to 
her mistress in beer, with intent to imirdor hor. 8omo ot‘ the acid had boon pur- 
chased for domestic use, and the prisoner had been cautioned not to touch it as it 
was poisonous. On tasting the boor prosecutrix perceived an nnploasant taste, and 
had a huining sensation in hor throat. On analysis, the beer was found to contain 
hydrocliloric acid. Lite was not endangered, and no grievous bodily harm was 
done. The prisoner w'as convicted of a misdemeanour under the statute, of 
administering poison wdth intent to injxue, aggrieve, and annoy. 


POISONING liY HYDROFLUORIC ACID (IIF). 

Source and Method of Occurrence. — The acid is manufactured 
for tlie purpose of etcliing on glass. TTie only case on record since 1893 
is the oni^ l oported below^ due to misadventure. 

Toxicity and Fatal Dose. — The acid would certainly he a violent 
poison, both in itself and also Ixfcaiise the commercial acid contains 
sulphuric acid. The manufacturer of the acid whicli caused the death 
below^ wi’ote thus to Sir Tbos. Stevenson : “ Hydrofluoric acid as usually 
supplied to glass engravers contains about 40 per cent, of HF. ; the 
sp. gr. varies according to the amount of sulphuric acid ixrcsent, which 
conies ov(u* unavoidably in making the commercial acid.” 

The dose in tlie case was uncertain, “ a tablespoonful ” or a lialf- 
quartm*n ” being the estimates of witnesses. 

Duration. — In the case recorded, deatli took place witliin two 
hours, the symptoms appearing very soon after the sw^allowing of the 
dose. 

Symptoms. — Vomiting and collapse seem to liave been the chief 
features in tlie case. 

Treatment. — Milk and other demulcent drinks seems to be all that 
can be done beyond general measures to counteract shock. 
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Post-mortem Appearances.— Very tarry, but without 
clots ; lipH — Very charred ; tonfiue — Sides denuded of papilla), dorsum 
brownish, but not much burnt, back part of the epiglottis and fauces a 
deep brown colour, congested and ecchymosed ; pharynx — Purplish 
slate colour, ecchymosed and congested, tissues round tlie rima glottidis 
were reddened and ecchymosed ; (jemphayns — Much congested, the 
wliole of a slate colour, with deep red patches ; stomach — Cardiac 
portion markedly ecchymosed, slight ecchymosis towards the pyloric 
orific^e. No perforation and no denudation of mucous membrane of 
stoiiiacli ; intestines — Nothing abnormal could be detect(;d ; lungs — Both 
Vei*y much congested and almost black iii colour. 

The jury found that death arose by misadventure. 

Analysis. — That of the usual inorganic tests for II F. 

Case. — The case is recorded in the 7/, M, »7., October 21st, 1S99, as follows : — 
All iiKpiest was recently hold at Wimbledon with reference to the death of a 
man, named Joseph Wilson ilollyor, aged lifty-one years. As a sign writer and 
glass embosser, ho liad completed some work and retired to a public-house for some 
rcfreKshinent, having with him his tools and indiarubbor bottle of hydrofluoric acid, 
used in his employment. The witnesses on this occasion described biiii us being 
quite sober, but “fooling about,” the baniiaid, with whom he was joking, stating 
that he first told her that be had some s<*ent, and then that ho had some glycerine 
in the bottle, and would give her some for her hands if she would give him a glass. 
After a time ho seems to have poured out a tablespoon ful or “a half-quartern” of 
the acid intf) a glass and diluted it with water. Thereupon ho hold it up, reriiaiking 
to the barmaid, “This is as harmless as the liquor you sell,” and put it to Iiis lips, 
but did not drink it until bo had added more water. Shortly after ho was seen to 
be looking vary white and clammy, and assistance was obtained. IIo was able to 
speak, and said that he had taken it before, but now had taken too strong a dose, 
and asked for milk to kill the acid. This was given liiin, but without offiect, and 
after some vomiting, he was removed to the Cottage llosjatal, wlieio ho died about 
an hour afte3rwMi-ds, previously stating that ho had taken it “ for foolery.” 

His wife, in evitlonce, stated that she had lioard her Imsband say that ojio drop 
of the acid was good when taken medicinally, bxit ho knew it was a deadly 2)oisou ; 
he had never threatened suicide. 

Medical evidence showed that death was duo to shock and collaj)so caused by 
the acid. 

Verdict ; Doalb by misadventure. 

A case is also reported in tlio Lancet, February 8tli, 1893, p. 203, 
ill wliicli lialf ail ounce was taken, and death occurred in two hours 
(Patliolog. Soc. Meeting, January 21st, 1893). 

On this case Tho.s. Stevenson wrote to the IL AI. J., 2, 1899, 
p. 1376:— 

“ iVdsoniiig by this acid is rare. 8o fai’as I can ascertain, there have hitlierto 
boon only three cases of death from its use. One of those is recorded by Dr. King. 
Half a fluid ounce was swallowed, and death ensued in twenty-threo minutes, 
a})parently from the closing of the glottis by shreds of mucous monibrane. 8ome 
years ago a suicidal d(>Mtli was registered as Laving occurred from the taking of 
the acid; but I have been unable to gain any iiarticulars of the case. The third 
case is the one recorded in tlio IL M, J, of October 21st. I have examined 
the acid used in this case, and find it to be a weak acid, containing 9*2 per cent, 
only of TIF. The commercial acid as sent out to glass engravers is, 1 am 
informed, usually sent out of at least four times this sti Jiigtb. Tho highly corro- 
sive ed'ects of commercial hydrofluoric acid are familiar to all chemists, but it 
would seem that tho toxic effects are not exclusively due to this property.” The 
quantity of the acid taken in this case cannot be stated with any coi*tainty ; it may 
have l>ceii as much as two fluid ounces or as little as half an ounce of the solution 
9*2 per cent.). 



412 


POISONING BY PYBOGALLIC ACID. 


POISONING BY PYBOGALLIC ACID. 

Source and Method of Occurrence.— The acid, whidi is 
largely used lor the purposes of photography, is imported from Ger- 
many, w here it is termed “ pyrogallolium,*’ in crystals packed in blue 
glass bottles and not labelled poison. Yery few" cases of poisoning by 
it are recordeil for human beings. The autlior did not meet with any 
case of i)oisoning by it in the human subject; but, according to 
Personiie, it operates powerfully on animals. Two healtliy dogs w^ere 
selecte<l, and into tlie stomach of one a dose of twm grains ofpyrogallin 
dissolved in water was injected ; and twice tliis quantity was ad- 
ministered to tlie other dog. The animals died after fifty and sixty 
hours respectively. 'I'he symptoms are said to have resembled those 
of ])hosphorus-pois()niug, and after death tlie mnsciilar tissue of the 
heart was found in each case to have undergone liitty degeneration. 
J'lie a<*id is supposed to act like pliospliorns in arresting oxidation 
changes hv absorbing ami removing oxygen. The alkalinity of the 
))lood would favour this cliemical action {Med.P m*, December, 1869; 
Amer, Jour, of Med. Sci., duly, 1870, p. 275). Neisser reported 
a case of fatal intoxication following inunctions of one half the 
body with a 10 per cent, pyrogallic acid ointment (Ji. M. J., 2, 1898, 
p. dO). 

Toxicity and Symptoms. — "I'ho editor leavi^s tlie following eases 
to re[)resent the toxicity and symptoms, etc. The lirst occurred in 1896. 

]!]d. Ilollman, Coroner for Siis.sox, hold an inquest on a woman, rot , 21, inari-ied 
find pregnant, who took by mistake fora tonic medicino, a dose of “ pyro ” stock 
solution, used in devi^loping photographs : this stock solution is inado u]) (accord- 
ing to the evidence given) of - Nitric acid, 20 niiniins ; pyrogallic aiad crystals, 
1 (Hince ; water, oA ounces. Of this mixture she took about an ounce and a Jialf, 
whicli would correspond to sil)f)iit 120 grains of pyrogallic acid. 

When seen at p.m. the next day, ]i»*r synij>tonis were as follows: Body ai\d 
iurv turned a peculiar yellowish green coloui\ pulse 7o, temi>erature normal. Him 
vomited violently and the vomit and also her urine wiae ol' a greon colour. Bo- 
peated attacks of syncope follow fxi, with dilliculty in breathing. Hlio comjdained 
also of severe ])ain in the stomach and hetw'ecii the slioulders. and also of a “ grip- 
ping of the heart.” She txiok tiie d«)se about; 7. do p.m. on Fihlav, Heptembor Itii, 
JSOfi, Hhe aborted on the evening of Sunday, iSet>t(;iiibur tith, and died about 7 a.m. 
on Tuesday, Sepi ember Sth. 

Posi“m(>rtem ('Xaininatioii showed : Bxienuilly, body of a peculiar yellowdsh 
Cfdonr. Stomach conxxled all over, especially at the ieso])iiageal entraiu;e. 
JVrforation about oiui inch from a?sopbagcal entrance. { 'ontained ulioiit .‘1 drachms 
of a dark coffee-coloured Iluid, smelling of ether. (Had takiai ether to relievo pain, 
also hy])odermic injections.) 

Aa//c/^.“-NoriiiaI. llnu t. —Normal. Ufrr/fs. — Sliglifl}' enlargoxl and right ovary 
congested. Contained a little congealed blood. Otluiiwvise normal, ('’oiiinienciiig 
signs of jjerif on it is. 

Cause of death. — l?erforation of the stomach, shock, syncope, 

TTk^ si^cond is thus rcjnn ted in the 7>. M. J., 2, I8!)7, ]>. 81, by 
Dr. lleilly, of Jvondou : — 

( )n May 1st, at 10 a.m., I was summoned to Mrs. 11. M., a*t. .‘12, sn]»posed to bo 
dying. 

Her condition on m;r jirrival was as follows: Her fae(> was of a dirty ga*ey 
colour w'itli the ex(x*j)tieii (ifherlijis, cheeks, and ears, which w'ero dark blue. She 
w as conscious, lier ])U])il.s normal, and lier skin cold, 'i'he heart was acting feebly, 
and she took no notic^t of anylxxly, butwouhl answ iu qn<*stion.s put to her. The tongue 
was dark brown and dry, and .she liad vomited for two hours Txdoie my arrival, hut 
that had now ceased, and the vomit had been tlirown away. 8lie ccunjilained of 



POISONING BY OXALIC AGID< 


413 


no pain, and exhibited no tondernesa on pressure over the abdomen. I found no 
disease of the heart or lungs, and her mother informed mo thfit she had menstru- 
ated a fortfiight before, I then asked her relatives to leave the room, and 
questioned her as to whether or not she had taken poison : this she firmly denied - 

The room was then searched and nothing suspicious found except a pudding 
basin under the bed, which appeared clean. 

Largo doses of ether, ammonium carbonate, and digitalis were given, mustard 
applio<l over the heart, and hot water bottles to the feet, the result Ixiing that after 
some time the heart acted slightly better, but there was very little improvement. 

Shortly after dianbcLMi set in and continued throughout the day, and tho urine 
which was passed consistecl principally of blood. 

On May 2 rid tho diarrhoea ceased, but her appearance was unaltered ; she then 
cornj)laino(l of sovei-e headache but had no other pain, and .soeme<l in a drowsy con- 
dition, answering questions when spoken to. Later in the day her mother told her 
she thought she was dying, and she then confessed that she had taken poison, and 
that tho bottle was hi<Mon under the carpet, where it was at once found. It was 
an ordinary 1 -ounce bottle of pyrogallic acid, used by tho father for jdiotography, 
practically euipty, and was said to have been half full the day before. She had mixed 
tho contents with water in the basin found under the bed, and swallowed the fluid. 

On May .‘hd she was decidedly worse, her face was deathlike, yet she could 
understand when siK)keu to sharply. Later in tho day she became comatose, and 
died at 4 a.m. on May 4 th, or about sixty-eight liours after tho first symptoms 
were noticcMl. I tested what little remained in the bottle, and found it to be 
2\y regal lie acid. 

At the post-mortem examination all the viscera were iiitonsely congested ; the 
kidneys were of a diirk purple colour, the bladder contained blood, tho heart 
cavitir-s \v0n3 full of clot, and the stomach and intestinos showed jiatchy 
congestions. 

Hkmarks.- I'lio absence of gastric pain or tenderness after a large dose 
(i- ounco), th<} intense cardiac d<.»pres.sion, api)arontly not relieved by tho ordinary 
cfirdiac stimulants, the (iyanosod condition with hiomaiuria and the slowness of 
death, fip])ear to me worthy of notice. I am unable to find any record of death in 
tho Imtufiu being from this poison. 

A third case is thus reported {Lancet, 2, 1896, p. 858) : — 

A woman went into the unlighted dining-room and took a dose of tonic, as she 
thought, from a bottle on tho .sideboard. Mr. B. is an amateur ])hotographer, and 
the lianip having allected liis clioniicals in the liarne.ss-room ho had i)la(‘0(l thorn on 
the sideboai’d. A solutio?i of pyrogallic acid was in a bottle similar to that con- 
taining tho tonic. Mrs. B., Jnter the same ovening, having comjdairuid that her 
medicine was very nasty, was seized with an attack of retching, and said she 
bolieve<l she must liuve taken the wrong iiiediciiie in the dark. Mr. B. said at the 
imjuest lliat he Ihonght of the ])hotograi)liic chemicals, but. did not realise anything 
serious, being unaware that any of them were violent poisons. The ])yrogallic acid 
was bought in powder and made up into .solution according to a formula on the 
plate boxes. The acid was not eohoduled as a jioisou, nor was it labelled as such by 
the vendors. Deceased knew tho chemicals were on the sidobt>ard, and Mr. B. 
afterwards ascorlaiuod that tho decreased must hav<r taken one and a half ounces of 
the solution. Tho formula, was one oiinw of 2)yrogallio acid and twenty dnqis of 
nitric acid to six ounces f)f water. Another medical man was called in the day 
after the misliap, but d(!ath ensued from pertViration of the stomach. Tho coroner 
said that Dr. Thos. Stevenson had never known a case of pyrogallic acid jioivsoning 
in a human subject. I’he jury by direction returnecl *1 verdict of accidental death, 
and the coroner intimate<l his intention of submitting the case to Dr. Stoven-son 
and of suggesting to the Pharmaceutical Society that tho acid should be scheduled 
as a poison. 

For tests for iiyrogallio acid, vide p. 552. 

POISONING BY OXAJJC ACID. 

Source and Method of Occurrence —Oxalic acid is very 
largely used in cleaning brass, etc., also in the bleaching of straw. 
It is also a constituent, though in small amount, of sorrel loaves and 
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some species of llumex. It occurs, too, in rhubarb, but liardly in 
poisonous quantities. Accidents to childreji from eating sorrel are 
occasioimlly reported (vide infray Vegetable Poisons *'). It was re- 
spi)nsible for seven fatal accidents and for no fewer than seventy-two 
suicides in the year 1901, but seems never in that year to have been 
used for liomicidal purposes. There were also two suicides in women 
from oxalates of j>otash. 

Toxicity and Fatal Dose* — The smallest quantity of this 
poison whicli has been known to destroy lile is sixty grains. The 
boy, let. 10, took the acid in a solid form, and in about an hour was 
found insensible, pulseless, and his jaws spasmodically closed. He 
had vomited some bloody matter; his tongue and lips were unusually 
pale, but there was no excoriation. He died in eight hours {Lancet, 
1855, 2, p. 521). In one case (p. 230) three drachms destroyed life in 
an hour. Two cases occAirred at (tuy’s Hospital, in each of which half 
an ounce of oxalic at id had been swallowed. Active treatment was 
adopted, and both patients recovered. When the dose is upwards of 
half an ounce, death is commonly the result ; but a case has occurred 
in which a man recovered after having taken an ounce of the acid. 
Brush has communicated to the Lancet a case in which recovery took 
l)lace after a similar dose of the poison had been taken (see also a 
case by Alison in the same journal, 1850, 2, p. 502). The acid was 
in this instance taken by mistake for Epsom salts. Ellis met with a 
case in a w^imian, ret. 50, who ssvallow^ed an ounce of the acid in beer. 
In lialf an hour she w'hs found comi)laining of a burning pain in the 
stomach, and rolling about. Chalk and w^ater were freely given, and 
she recovered (Lancet, 1864, 2, p. 265). 

Duration. — In oxalic acid w’e have a typical illustration of a poison 
that acts in two distinct ways — iirst of all by its immediate corrosive 
action, and secondly, it acts as a pow^erful i)oison to nerve structures 
after absorption. Hence is explained the fact that similar quantiticis 
of this poisoji do not always destroy life wntliin the same period of 
time. In two cases, in which about two ounces of the acid were 
respectively taken, one man died in twenty minutes — the other in 
three-< punters of an hour. Gliristison mentions an instance in which 
an ounce killed a girl in thirty minutes ; and another in which the 
same quantity destro 3 ’ed life in ten minutes; but in a third case death 
did not occur until the fifth day. Ogilvy re|)orted a case of poisoning 
b}'^ oxalic acid, in wdiich it is probable that deatli took place within 
three minutes after the poison had been swallowed. The sister of the 
deceased had been absent from tlie room about that period, and on her 
return found her dying, and “ almost immediately *’ is a very commoii 
statement of tlie rapidity of deatli. 4'he quantity of jioison taken 
could not be determined. Sir Tlios. Stevenson has met wdth cases 
of death in Jifiecn and twenty ininntcs respectively. WJien the dose of 
oxalic acid is half an ounce and upwards, death commonly takes jilace 
within an hour. Ther^ are, it must be admitted, numerous exceptions 
to this rapidit}' of action. Cliristison reported tw^o cases which did 
not prove latal for thirteen hours ; and in an instance that occurred to 
Fraser, in which half an ounce w^as taken, the individual died from the 
secondai^ effects in a state of perfect exhaustion thirteen days after 
taking the poison. The great differences observed must obviously 
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depend upon the condition of the stomach as regards its readiness for 
absorption. Oxalic acid is freely soluble in water, and if swallowed in 
soliitit)!! on a moderately empty stomach, in which absorption is freely 
proceeding, it is easy to conceive that death might ver}^ rapidly take 
place from the effect on the heart of the absorbed acid. 

Symptoms. — If this i)oison is taken in a large dose, e.g,, from 
lialf an ounce to an ounce of the crystals dissolved in water, a hot 
burning acid taste is experienced during the act of swallowing the 
poison. This is accompanied by a similar sensation extending through 
the gullet to the stomach. There is sometimes a sense of constric- 
tion or sulibcation : the countenance is livid, and the surface of 
the skin soon becomes cold and clammy. Vomiting occurs either 
immediately or wdthin a few minutes. Should the poison be diluted, 
there is merely a sensation of extreme soreness, and vomiting may not 
occur until after a quarter of an hour or twenty minutes. In some 
cases there has been little or no vomiting, while in others this 
symjjtom has been incessant until death. In a case in which an 
ounce of the acid was swallowed, the vomiting and pain in the stomach 
continued until the fifth day, when the man died suddenly {Lancet, 
1860, 2, p. 509). In a case in which the poison was much diluted, 
vomiting did not occur for seven hours (Christison on “Poisons”). 
The vomited matters are highly acid, and have a greenish-brown or 
almost black colour ; they <;onsist chiefly of mucus and altered blood. 
In one reported instance they were colourless {Med. Gaz., vol, 27, 
p. 792). In another case, fluid blood of a bright arterial colour was 
vomited after some hours {Prov. Jour., June 25th, 1851, j)* 344). There 
is great pain and tenderness in the abdomen, with a burning sensation 
in the stomach. There are cold clammy perspirations and convulsions. 
In a case in which about two ounces of the poison had been swallowed 
there was no pain. Violent vomiting and collapse were the chief 
symptoms. There is in general an entire prostration of strength, so 
tliat if the person is in the erect ])osition he falls ; there is likewise 
unconsciousness of surrounding objects, and a kind of stui)or, from 
wliich, however, the patient may be roused without difiiculty. The 
pulse is very feeble. Owing to the severity of the pain, the legs are 
sometimes drawn up towards the abdomen. The pulse is small, 
irregular, and scarcely perceptible ; there is a sensation of tingling or 
numbness in the exltremities, and shortly before death the respiration 
is spasmodic. The inspirations are deep, and a long interval elapses 
between them. Such are the symptoms commonly observed in a 
rapidly fatal or acute case. In the majority of fatal cases death takes 
place within an hour. 

Should the patient survive the first effects of the poison, the follow- 
ing symptoms may appear : there is soreness in the mouth, constriction 
and buniing pain in the throat, pain in swallowing, tenderness in the 
abdomen, and irritability of the stomach, so that there is frequent 
vomiting, accompanied by purging. The tongue ;s swollen, and there 
is great thirst. The patient may slowly recover from these symptoms. 
In a case related by Edwards, the patient, a female, lost her voice for 
eight days. Another case has been reported by Bradley, from which 
it may be infeiTed that a loss of voice may result from a direct effect of 
oxalic acid on the nervous sj^stem. A man swallowed a quarter of an 
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ounce of the acid, and suffered from the usual symptoms in a severe 
form. In about nine hours his voice, althouj^h naturally deep, had 
become low and feeble. The weakness of voice remained for more 
than a month, and its natural strength had not returned even after the 
lapse of nine weeks. During the first month there was numlmess with 
tingling of the legs {Med, Times, 1850, 2, p. 21)3). Sir Tlios. Steven- 
son has seen a similar case, in which a man almost lost his voice for 
some time. Tlje occurrence of the sensation of numbness, and its 
persistence for so long a period after recovery from the symptoms of 
irritation, point to the effect of the poison on the nervous system. 
Spasmodic twitchings of the muscles of the face and extremities have 
also been observed in some instances {Laneet, 1851, 1, p. 329), and 
even convulsions of a general type. Nephritis nni}^ be found {vide cases). 

Treatment. — I’liere is considerable difficulty in the treatment of a 
case of oxalic acid poisoning. The first object is, naturally, to neutralise 
the acid, but if sodium or potassium salts be given for this purfK)se it 
has to be remembered that their oxalates are very soluble and absorb- 
able and also poisonous, lienee the administration of these alkalies may 
defeat its own purpose unless the resultant products are (piiidvly 
removed from the stomach ; water again, which might dilute the acid, 
is likely only to promote a more rapid absorption. Cnlcium oxalate is 
the most insoluble oxalate, and lienee chalk or calcined magnesia imiy 
be given, or lime water, but even calcium oxalate shouhl \ni removed as 
soon as may be. 

Again, as rcgaids emptying the stomach, it is better to avoid the 
nse of the stomach-pum]> owing to the possibility of erosion liaving 
taken place ; bnt if vomiting liave not taken place naturally something 
of that sort must be done, as otlua' emetics are not likely to he i)f 
service ; the stomacli mucous membrane is probably insensitive, and a 
liypodermic emetic would he too risky on account of the very depressing 
effect of apomorpliine. 

Time is, too, a very ])recious element, and what is to be done 
must be done pretty (piickly. 

On the whole, whitening and a hit of a ceiling crushed up are the 
best that will probably be at baud given iu a half tumbler of water and 
followtnl by some castor oil. 

l)iffiisihle stimulants may also be given either li3^poderniically or 
per rectum. 

Post-mortem Appearances. — The mucous membrane of tlie 
tongue, mouth, tliroat, and gullet, is commonly wliite, as if bleached ; 
hut it is sometimes coated with a portion of the brown mucous matter 
discliarg(Ml from the stonuu-h. This latter organ contains a dark brown 
mucous li(|uid, often acid, and liaving almost a gelatinous consistency. 
On removing the contents, the mucous membrane will be seen jiale and 
softened, without always [u-esenling marks of iiiffammation or abrasion, 
if death has taken jilace rajiidly. The mucous membrane is white, soft, 
and brittle, easily raised by tlie scalpel, and presents the appearance 
wliich we might supp(Tse it would assume after having been boiled for 
some time in water. 'J’lie small vessels are seen ramifying over the 
surface, filled with dark-coloured blood, apparently solidified within 
tliem. The lining iiieiiilmuie of tlie gullet presents the same charac- 
teristics. It is pale or dark, and ap^iears as if it had been boiled in 
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water, or digested in alcohol ; it has been found strongly raised in 
longitudinal folds, inteiTiipted by patches where the membrane has 
become abraded, and presenting a curious worm-eaten appearance. In 
a case which was fatal in eiglit hours the tongue w'as covered with white 
specks ; the gullet was not inflamed, but the stomach was extensively 
destroyed, and had a gangrenous appearance. Portions of tlie mucous 
membrane were detaclied, exposing the muscular coat. With respect 
to the intestines, the U[)per portion may be found inflamed ; but, unless 
tlie case is protracted, the appearances in the bowels are not strongly 
marked. In a well-marked instance of poisoning by this acid, however, 
which is recorded by Hildebrand, the mucous membrane of the stomach 
and duodenum was much reddened, although the patient, a girl of 
eighteen, died in three-cpiarters of an hour after taking one ounce of 
the acid, by mistake for Kpsom salts (Casper’s ViertpAjahrsschr.^ 1853, 
Bd. 8, p. 256). In a case of poisoning in which two ounces of the acid 
had been taken, and death w^as rapid, the coats of the stomach presented 
almost the blackened appearance produced by sulphuric acid, owing to 
the colour of the altered blood pigment spread over them. In pro- 
tracted cases, the gullet, stomach, and intestines have been found more 
or less congested or inflamed. In a case in which an ounce was 
swallowed, and death occurred on the fifth day, the stomach was 
slightly congested, and contained a bloody fluid, but the mucous 
membrane was entire (La/icc/, 1860, 2, p. 509). 

’.riio following case is furnished by Welch : — A woman, aged twenty- 
eight, swallowed time drachms of the crystallised acid. She min found 
dead one hanr afterwards. Both lungs were extensively congested, and 
tlie heart and large vessels were full of dark-coloured blood. The 
stomacli contained about three-quarters of a pint of a dark-brown 
fluid, and its lining membrane was reddened generally. Tlie other 
organs, except tli(^ brain, w^ere healthy, and this presented appearances 
indicative of long-standing disease. This case is remarkable from the 
smnllness of the dose, the rapidity of death, and tlio early production 
of a well-marked redness of the mucous membrane of the stomach. 
The diseased state of the body may have tended to accelerate death 
from the jioison. In one instance the larynx was found filled with 
frothy mucous, and the left side of the heart and the lungs w’^ere gorged 
with dark-coloured fluid blood. In another, the appearances of 
sanguineous apoplexj’ were found in the brain. A person fell dead 
after retching violently. Apoplexy was supposed to be the cause of 
death. On an inspection of the body, it was found that a large clot of 
blood was etliised on the brain, and this appeared satisfactorily to 
account for death. But when tlie stomach was examined oxalic acid 
was detected in it. This poison had been taken, and had produced its 
usual effects. Tlie deceased had taken it with suicidal intention, and 
the violent vomiting which it caused had led to deatli by apoplexy from 
effusion of blood {Lancet^ 1863, 1, p. 47). Without a chemical investi- 
gation it is obvious that the real cause of death would have been in this 
instance overlooked. In a few cases there have been scarcely any 
morbid apjiearances produced b,y this poison. 

The glairy contents of the stomach or its coats do not always 
indicate strong acidity until after they have been boiled in water. Oxalic 
acid does not always appear to^have a strongly corrosive action on the 
M.j. — vor* u! 27 
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stomach. It is therefore rare to hear of tlie coats of the organ being 
perforated by it. In nnniy experiments on animals, and in some few 
observations on the human subject, the author found notlung to bear 
out the view that perforation is a common effect of tlie action of this 
poison. The acid undoubtedly renders the mucous coat soft and 
brittle, and perfoiation of the coats may occur either during life or 
after death as a result of its chemical action. Wood lias recorded the 
case of a female, a?t. 27, found dead, whose death had been obviously 
caused by oxalic, acid, but the quantitj" taken, and tlie duration of the 
case, were unknown. The stomach i)reseiited, at its upper and fore 
part, near the cardiac opening, an irregular aperture of a size to admit 
the point of the finger. From this a dark gelatinous-looking matter, 
resembling coffee-grounds, was escaping in abundance. The perfora- 
tion was enlarged during the removal, and presented the appearance of 
two large apertures separated by a narrow band. The stomach 
contained a bloody fluid, in which oxalic acid was detected, and the 
mucous membrane had an eroded appearance. The small intestines 
(jejunum and ileum) were similarly affected. 

Analysis. — So far as suspecting oxalic acid is concerned, 
Christison says : “If a patient after swallowing a crystalline sub- 
stance which tastes strongly acid, is seized almost immediately with 
violent vomiting, pain in the stomach, feeble pulse, cold sweats, and 
collapse, and dies within half an hour, or even earlier, there can 
scarcely be a doubt that oxalic acid has been administered,” 

Chemical Analysis. In the Simple State. — I’his acid may be met 
with either as a solid, or in solution in water. Salid oxalic add 
ciystallises in long slender prisms, which, when perfect, are four-sided. 
In this respect it differs from other common acids, mineral and 
vi'getable. The crystals are unchangeable in air ; they are soluble in 
water and in alcohol, forming strongly acid solutions. When heated 
on platinum-foil they melt, and are entirely dissipated w ithout com- 
bustion and without being carbonised. Heated gently in a close tube, 
they melt, and the vapour is condensed as a white crystalline sublimate 
in a cold part of tlie tube. 'I'he crystals are prismatic, like those 
obtained from the solution. There should be no residue whatever if 
the acid is pure ; but the commercial acid generally leaves a slight 
residue of fixed impurity. By this effect of heat, oxalic acid is easily 
distinguished from those crystalline salts for whicli it lias been some- 
times fatally mistaken, namely, the sulphates of magnesium and zinc. 
U hese leave white residues in the form of anhydrous salts. A tea- 
spoonful of oxalic acid in small crystals weighs seventy-six grains, and 
half an ounce of the crystals is equivalent to three teaspoonfuls. 

Tests for the Acid in Solution. 1. Nitrate of Silrer, — When added 
to a solution of oxalic acid, it produces an abundant white precipitate 
of oxalate of silver. A solution containing so small a quantity of 
oxalic acid as scarcely to redden litmns-pajier, is aflected by tliis test; 
but when the qiuintity of poison is small, it is always advisable to 
concentrate the liquid by evaporation before aiiplying the test. The 
oxalate of silver is identified by the following properties : — It is 
conq^letely dissolved by cold iiitiic acid. If collected on a filter, 
tborongbly dried, and heated on thin platinum-foil, it is dissipated 
w ith a slight detonation. When the oxalate is in small quantity, this 
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detonation may be observed in detaclied particles on burning the filter, 
I)reviously well dried. 2. Sulphate of Calciam, A solution of* oxalic 
aci<l is precipitated white by lime water and by all the salts of calcium. 
Lime water is itself objectionable as a test, because it is precipitated 
white by several other acids. The salt of calcium which, as a test, is 
open to the least objection, is the sulphate. As tins is not a very 
soluble salt, its solution must be added in rather large quantity to the 
suspected acid poisonous liquid. A white preci})itate of oxalate of 
calcium is slowly formed. This precipitate should possess the 
following properties: — (a) It ought to be immediately dissolved by 
nitric or hydrochloric acid. (b) It ought not to be dissolved b}'^ 
ammonia, nor by oxalic, tartaric, acetic, nor any other vegetable 
acid (see also p. 552). 

In Liquids containing Organic Matter. — 'The i^rocess is the same 
whether it is applied to liquids in which the poison is administered, or 
to the matters vomited^ or, lastly, to the contents of the stonuich. This 
l)oison readily combines with albumen and gelatin, and it is not liable 
to be decomposed or precipitated by these or any other organic 
substances. It is, therefore, commonly found in solution in the liquid 
portion, which will then be more or less acid. As a trial test we may 
employ either a solution of sulphate of copper or liniewater. (1) A 
portion of the li(piid should be boiled to remove any albumen, and after 
filtration a solution of sulpliate of copper should be added to it. If 
oxalic a<dd is present in moderate quantity, a greenish white precipitate 
will be formed. (2) Liniewater may bo added to a portion of the clear 
licpiid. A white precipitate will be produced, insoluble in acetic acid, 
if oxalic acid is present. 

From milk, gruel, coffee, blood, mucus, and other viscid liquids, 
oxalic acid is I’eadily separated by the process of dialysis, as described 
under sulphuric acid. Tlie liquid sliould be first boiled, the coats 
of the stomach (cut up) being included, if necessaiy. The distilled 
water placed on the outside of the tube will receive the acid. This 
may be concentrated by evaporation. Prismatic crystals may thus 
be [)rocured, and the silv(ir and lime tests may be applied. Oxalic 
acid may be com})letely separated from the boiled and liitered organic 
liquid by the following process : — To the filtered liiiuid, acidulated 
witli acetic acid, acjitatc of lead should be added until there is no 
further precii)itation, and the white precipitate formed, collected, 
and washed. If ajiy oxalic acid was present in the liquid, it w^mld 
exist in this preci|>itate in the form of oxalate of lead. To separate 
oxalic acid from tlie oxalate of lead we diffuse tlie precipitate in water 
and pass into the liquid, for about half an hour, a current of sul- 
])lnirettcd hydrogen gas, taking care tliat the gas comes in contact with 
every portion t)f the precipitate. LlacJv sulphide of lead will be 
formed, and with it commonly the greater i)art of the organic matter 
which may have been mixed witli the oxalate of lead. I'ilter to 
separate sulphide of lead; the filtered liquid* may bo clear and 
highly acid. Concentrate by evaporation ; the sulphuretted hydrogen 
dissolved in the liquid is thereby expelled, and i)xalic acid may be 
ultimately obtained crystallised by slovv evaporation in a watch-glass, 
or on a glass slide, for microscopical observation. If there w^as no 
oxalic acid in the precipitate, no crystals wull be procure<l by 
• • 27—2 
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evaporation. If crystals are obtained, they must be dissolved in water, 
and tested for oxalic acid in the manner above directed. 

The presence of oxalic acid in an organic liquid may be detected 
by another method. Place a portion of the liquid containing the 
poison in a beaker, and insert in this a tube secured with skin, con- 
taining a solution of sulphate of calcium. By dialysis or osmosis the 
oxalic acid will penetrate the membrane, and will form inside the 
mouth of the latter a deposit of crystals of oxalate of calcium, known 
by their octahedral form. 

Sometimes the chemical evidence may depend on stains on articles of 
clothing. Oxalic acid discharges the colour of some dyes, and slowly 
reddens others ; but unless the stuff has been washed, the acid 
remains in the fabric and may be detected there. It does not corrode 
nor destroy the stuff so readily as mineral acids. In It. v. Monis 
(C. C. C., December, 186G) it was proved that the prisoner had 
attempted to administer a liquid poison forcibly to her daughter, a 
girl aged six years. The licpiid w-as sour in taste, made the girPs lips 
smaii, and caused vomiting. There was dryness of the lips, and 
intlammation of the lining membrane of the mouth. No portion of the 
substance administered could he procured, but a crystalline deposit of 
oxalic acid wuis obtained from some stains on the dress of the child. 
The w’oman was convicted. 

White puhlisliod a report of a case of poisoning wuth oxalic acid in 
which the symptonis and appearances are contrasted with those caused 
by disease, and coin 2 )nred w'itli those usually assigned to oxalic acid. 
The jioison was not detected in the contents of the stomach, but the 
sheets on which the jaitient had vomited yielded one or two grains of 
oxalic acid. The ])atient lived forty hours after vomiting had set in 
(Boston Med. and Snrg. Jour., January 27th, 1870). 

As oxalic acid is very soluble in alcohol, this liquid may be 
occasionally employed for se 2 )arating it from the contents of the 
stomach, and from many organic compounds. Large and })erfect 
crystals may he obtained from the alcoholic solution, and these may be 
purified and tested by the metliods already described. 

In cases of poisoning, the residuary quantity found in the stomach 
is generally small. In one instance, in wliicli about an ounce and a 
half had been taken, and the 2 )crson died in two hours, the author 
found only thirteen grains. In a case which occurred at Bristol in 
1868, a woman took upwards of thi’ee quarters of an ounce of oxalic 
acid (360 grains), and died in ten minutes. It is stated that not more 
than two grains w'ere obtained from the coats of the stomach. The 
vomiting had been violent, and the greater part of the poison had been 
thus ejected. It seems that the w’oman had vomited into a i)ail 
containing calcareous watei', and it w^as observed that this water 
acquired a milky white appearance, owing to the action of the acid 
on the salts of calcium (Chern. News, April 24th, 1868, p. 205 ; and 
Pharm. Jour., Ma>\1868, p. 543). In It. v. Cochrane (Liveri)ool Sum. 
Ass., 1857), in which it w'as charged that two children, aged six and 
four years respectively, had been wilfully poisoned by their mother, it 
was stated by the medical witness, Edw^ards, that he found forty-two 
grains of oxalic acid in the stomach of the elder, and tweiit}^ grains in 
that of the younger child. It was not elearly established when or how 
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this large qnantitj'' of poison could have been wilfully administered to 
the cliildren, and the prisoner was acquitted. 

Since the soluble oxalates give the same reactions as oxalic acid 
itself, to prove the presence of oxalic acid it will be necessary to 
asceiiain the presence of an oxalate, and also to determine the amount 
of free acid present in the solution submitted to analysis, by titration 
with an alkali. Since, however, the soluble oxalates are themselves 
highly poisonous, in practical toxicology it is not always necessary to 
do this in order to prove that a poison has been taken. 

POISONING BY OXALATES. 

Source and Method of Occurrence. — Binoxalate of potash, 
also called salts of sorrel or salts of lemon, is a commei'cial product 
used largel}' in straw bleaching, etc. Familiarity breeds contempt, and 
the worki)cople frequently keep a solution of it in ginger-beer bottles, 
etc., and drink it by mistake. Accident is thus the common form of 
poisoning by this salt. 

Toxicity and Fatal Dose. — This salt destroys life almost as 
rapidly as oxalic acid itself. In one case, half an ounce killed an adult 
in so short a time as eujht minutes ; but probably tlie fatal eftects were 
in this instance accelerated by the debilitated state of the person who 
took it. In another case reported bj'' Chevallier, death took place in 
ten minutes Ann. d’Hyg.,** 1850, 1, 162). In one instance in which 
it was supplied by mistake for I^psom salts, it caused death in an hour 
and a half {Pharm, Jour., 1873, p. 760). In a reported case (Edin. 
Month. Jour., July, 1862, j). 93), death appears to have been caused b}^ 
this salt as the result of chronic poisoning. Out of nine recorded 
cases of poisoning by this substance six proved fatal, while in three 
the patients recovered. 

Duration of Symptoms. — In these respects the oxalates resemble 
very closely the acid itself, except that the irritant action may be less 
marked, and the symptoms of its depressent effect on the heart after 
absorption are more marked. 

In a case of recovery, a yonng lady, aged twenty, swallowed an ounce 
of the salt dissolved in warm water. She was not seen l\v any one for an 
hour and a half ; she was then found on the floor, faint and exhausted, 
having i)revi()usly vomited considerably. There wuis great depression, 
the skin cold and chiinmy, the pulse feeble, and there was a scalding 
sensation in the throat and stomach, with continued shivering. Proper 
medical treatment was adopted, and she recovered in two days, but still 
suffered from debility and great irritation of the stomach. During tlie 
state of de 2 )ression it was remarked that the conjunctivfe of tlie eyes 
\vere imich injected, and the pupils dilated. Tlicre was also great 
dimness of vision {Med. Gaz., vol. 27, p. 480). 

Treatment. — The same as for the acid, except that the stomach- 
pump may be used, as there is less fear of corrosion. 

Post mortem Appearances. — In the chronic case mentioned 
above a girl was charged with the murder of her father. He began to 
be ill about December 5tb, and ho died on Januaiy 26th following. 
He sutfered from vomiting, heat and irritation in the mouth and throat, 
prostration of strength, and fonstant pains in the chest and abdomen. 
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After death the appearances were — inflammation of the mucous 
membrane of the stomach and part of the bowels. The}" contained 
a dark -coloured fluid. Tlie mucous membrane of the gullet was 
destroyed. The coats of the stomach, which were thickened and 
injected, had a gangrenous appearance. There was no proof that the 
prisoner had had possession of the poison until January 11th, five 
weeks after the symptoms had begun in the deceased. The symptoms 
before and subsetpiently to this date were similar. This absence of proof 
of possession led to the acquittal of the prisoner ; still it \vould be difficult 
to account for the symptoms and appearances on any theory of disease. 

Analysis. — Tliis salt is j)ot very soluble in cold water, but its 
solution may be readily mistaken for that of oxalic acid. It is not 
dissolved by alcohol ; and this distinguishes it from oxalic acid. 
(1) The aqueous solution has an acid reaction; and (2) it is precipitated 
both by nitrate of silver and sulphate of calcium, lik<‘ oxalic aci(i ; but 
with the latter tost the precipitation is much more copious. It is further 
distinguished from oxalic acid (1) by its crystals, which, wlien slowly 
produced on a glass slide, assume the shape of small rhombic prisms, 
sometimes grouped in a plumose form, and (2) by heating a portion on 
platinum foil. Wliile oxalic acid is entireh" volatile, the binoxalate 
leaves an ash, which, when sufficiently heated, is white and alkaline ; it 
may be proved to contain carbonate of potassium by its dissolving with 
effervescence in diluted nitric acid, and forming potassium nitrate. 

In some instances this poisonous salt has been supplied by mistake 
for cream of tartar, and has caused death. Cream of tartar, or acid 
tartrate of 2 n)tassium, leaves a black alkaline residue when heated in close 
vessels. Its solution is less acid than that of the salt of sorrel. It is not 
precipitated by nitrate of silver or sulpliate of calcium. J'he diflerent 
action of the two salts on wi iting-ink affords a simple means of identi- 
fication. The binoxalate immediately dischai*ges the colour of ink 
when warmed, while the acid tartrate dex's not j)ossess this property. 

Cases. — III March, 1894, nii inquest was held at St. Helens, Laucashiro, on a 
man who “ took something out of a ciip” and died in less than half an Lour. The 
contents of the stomach responded to 1 ho tests for oxalic acid, and enormous quan- 
tities of oxalate crystals were found in the nrino, hut thero was no erosion nor even 
inflammation of the stomach nor of any part of the alimentary tract. There was 
no evidence to show how or whence the acid was obtained, and, exci‘])t for tlio 
rapidity of death, the case was douhtfnlly one of oxalic acid poisoning. It seems most 
probable that there was an accidental mixing of oxalic acid with lOpsom salts, 
which deceased thought he was taking. The dose was taken on an empty stomach 
early in the morning, which probably accounts for the rapid death. The quantity 
Bwallowed was (piiti^ problematical. 

Dr. Hale White showed before the Pathological Society in March, 1896, two 
cases of acute nephritis (one proved fatal) produced by oxalic acid poisoning. 


POISONING BY CAKBOLIC ACID, PHENOL, OR 
PHENIC ACID. 

Source and Method of Occurrence. — Since the discovery of 
its antiseptic projierties some twenty-five or thirty years ago, carbolic 
acid has been manufactured in enormous quantities from coal tar. Tlie 
pure acid is a crystHlline body. It has a characteristic, and not 
unjflensant, odour. When a small proiiortion of water is added to 
the crystals, they liquefy. It is modeiyitely soluble in tvater. The 
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commercial crystals have an unpleasant odour, which is clue to impurities; 
and they slowly acquire a red colour on exposure to light. They melt at 
about 91^ F. More commonly carbolic acid is met with as either a colour- 
less or more or less liglit brown liquid, of nauseous odour, containing 
about 80 per cent, of phenol, or as a dark brown liquid chiefly consisting 
of heavy oil of tar with about 30 per cent, of the acid. These are largel}" 
used as disinfectants. Applied to the skin or to a mucous membrane, the 
acid coagulates the albuminous constituents, causing a severe burning 
pain and a white eschar. A death is stated to have occurred from the 
external use of the acid {Brit. Med. Jour., 1870, 2, p. 382) ; and its use 
as an antiseptic lotion has repeatedly produced serious, if not fatal, results. 
Carbolic acid, so called, does not red<len litmus paper. Deaths from the 
internal use of carbolic acid — usually accidental, but not infrequently 
suicidal — are common. In 1891, the deaths of ninet^’^-five persons were 
registered in England and Wales from this poison. In 1901 thirty-three 
fatal accidents and no less than 142 suicides were due to it. 

The Pharmaceutical Journal takes annual notice of deaths from 
])oison from the point of view of sclieduling i)oisons. Carbolic acid, up 
to 1898 at any rate, was not scheduled. Thti following paragraph is 
taken from the Pharvi. Jour., March, 1900, p. 846 : — 

“ The Cask of Carbolic Acid, as presented in the Registrar- 
Cenerars report, still continues to be a glaring scandal, the numbtu* of 
deaths caused by it — a very large proportion of which could certainly 
l)e prevented if the poison were scheduled — being more tlnui one-sixth 
of the total number of deaths caused by poison, as shown by the following 
table, which includes tigures for seven years in succession : — 


Cause of Dm til. 


l.sU.'i. 

j is;m. I 

IM).). ISHO. 

; is{»7. 


Carbolic acid 

i()(> 

148 

202 

2;>S ; 197 

219 

206 

Other agents 

709 

819 

889 

920 i 894 

980 

911 

Total Deaths 

815 

967 

■ 

1091 

1178 j 1091 

1199 

1117 


During those seven years the proportion of deaths by carbolic acid 
])oisoning has increased from 13 to 18’4 per cent., and it is noteworthy 
that the great inciH:*ase during those years has been in the case of 
suicides, the number of accidental cases remaining almost stationary, 
as witness the following statmneiit : — 


Group. Poison. j 1892. 

! 

1S93. ; 1894. 

1 1890. 

i 

34 

564 

i8i)a. 

1897. 

1898. 


31 

d(>6 

! 1 

! 35 

j 553 

34 

585 

43 

648 

37 

583 

514 j 597 ' 588 | 598 

619 

691 

620 

Suicides 1 

1 Other Agents . 228 

1 

117 

253 

; 

167 i 
334 

501 

1 

1 224 

1 356 

1 

163 

309 

-•D 00 

1-< w 

169 

325 

^ 301 

• 

370 

i 580 

1 

472 

604 

494.” 
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The Lancet^ 2, 1903, p. 1808, cominents on the same subject as 
follows : — 

*‘In the Lancet of October 17th, p. 1113, attention was called to 
the frequent occurrence of carbolic acid as a means of suicide or as a 
cause of accidental death. A very similar case to the one then com- 
mented upon was inquired into at the coroner’s court at Battersea on 
October 31st. The evidence showed that the deceased, the wife of a 
clerk, had two bottles in her bedroom, one containing whiskj^ and the 
other carbolic acid, and that in the dark she poured carbolic acid into 
a cup and swallowed it, believing it to be whisky. There was no evidence 
pointing to suicide, and when lirst found she said that she tliought she 
had * taken something in mistake.’ The woman’s husband stated that 
slie was sober at the time, but ‘ had been rather a heavy drinker, and 
had lost her sense of taste somewhat.’ It is easy to understand, that 
many consumers of whisky are indifferent as to the nature of tlie grain 
from which their beverage is distilled, and as to questions of maturity 
when one who is only ‘rather’ a heavy drinker cannot either by taste 
or smell distinguish carbolic acid from it in the dark. To devise pre- 
cautions that will protect such persons seems to be almost impossible. 
A stopper of peculiar construction rendering it more difficult to remove 
than the ordinary cork or stopper might be devised and insisted upon 
at the sale of poisonous drugs. Such a contrivance would enforce the 
attention of the person opening the bottle more effoidually than tlie fact 
of its differing from otlier bottles to the touch. The use of a particular 
bottle or stopiier, however, cannot be enforced after the completion of 
tlie purchase.” 

Again, in the Chemist and Druggist for July 2nd, 1898, the 
following paragraphs occur : — 

** Carbolic in a ginger-hcer bottle. — On June 23rd Joseph Hill, a 
shingler, of Hulland, Brockiiioor, drank the contents of J-gal. stone 
bottle, which he thought contained home-made ginger-beer. The 
bottle, however, contained carbolic acid, whicli had been used for 
disinfecting purposes.” 

“ The coroner and the sale of carbolic acid . — On June 20th Dr. 
George Danford Thomas held an inquest at the St. Pancras Coroner’s 
Court on the death of Mary Ann Hannard (fifty-four), who had 
committed suicide by taking carbolic acid, which she had purchased 
from an oil-shop in the neighbourhood. Dr. Richard P. Long, who 
had been called in, iiointed out to the coroner that the bottle in 
which tlie poison was sold was not labelled in any way. I'he coroner 
said that at oil-shops carbolic, spirit of salt, and other poisons were 
sold at present, even to children, in any vessel they chose to take, 
without the slightest precaution being taken. There was no doubt that 
the Legislature, when the Sale of Poisons Act was passed, never con- 
templated that poisons would be sold in such small quantities, and, not 
wishing to liamper commerce, did not include carbolic acid. He did 
not see that there would be any harm done b}^ the Government including 
it, and some of the other common poisons sold by oil-shop keepers 
under the second schedule of the Sale of Poisons Act. A juror pointed 
out that in the House of Lords that day the Poisonous Substances Bill 
was being considered. Another juror believed the reason action had 
not been taken was because the Pharniij.ceutical Society was opposed 
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to it. Tlio coroner siiid that was not so ; it was the Privy Council 
who refused to give power for carbolic acid being placed in the schedule. 
On many occasions juries had sent recommendations to the Home 
Secretary calling attention to the indiscriminate sale of poisons by oil- 
shop keepers and others, and to the necessity for an amendment of 
the Act.” 

These and many hundreds of similar cases have at last borne fruit, 
and now, in 1904, idienol and its preparations are put in Schedule JI. 
{vide p. 326). 

Toxicity and Fatal Dose. — The official dose of the acid is one 
to three grains, so that per se it does not deserve to be ranked amongst 
the very dangerous poisons, it is its universal use as a domestic disin- 
fectant, and the ease with which it can be obtained in large quantities, 
that constitute its danger. There is reason to believe that if absorbed, 
a few grains of the poison might prove fatal, and eiglity grains have 
killed an adult. Two fluid drachms of tlie liquid acid have killed a 
child two years of age in twelve hours (Guy’s Hosp. Rep., 1867, p. 233). 
In one case a child, six months old, was killed by the administration of 
a qmirter of a tenspoonful of the acid dissolved in glycerine — one part 
of acid to five of glycerine (B. M. J., May 20th, 1882). Recovery 
has, however, taken place after large doses have been taken. A girl, 
ait. 14, swallowed six fluid drachms of the undiluted (? 80 per cent.) 
acid. In twenty minutes she was comatose and breathing stertorously ; 
her face was livid, the pulse was small and irregular ; the pupils con- 
tracted, but not so much so as in opium poisoning. 'The stomach was 
washo<l out with soap and water, and then with milk and water. In an 
hour, the lividity diminished, and consciousness slowly returned. She 
did not complain of any gastric irritation {B. il/. «/., 1882, 1, j). 939). 
For a further discussion of the fatal dose, vide Dents. Med. Woch.f 
April 21st, 1898. 

Duration. — The symptoms usually come on immediately when the 
acid lias been swallowed in poisonous amounts. Death lias occurred 
almost imniediat(dy, within three minuteS and several times within 
twenty minutes of the administration of the poison ; and it usually 
supervenes within four hours. Occasionally, in fatal cases, life may be 
prolonged for twenty-four and even forty-eight hours. Dr. liittlejohn 
reports a death in lyteen to twenty minutes {Lancet^ 2, 1900, p. 176). 

Symptoms. — As with so many other poisons, there are two classes 
of cast?s in carbolic poisoning : — 1. Tlie acute form; 2. The subacute 
or chronic. The latter might perhaps be better styled the untoward 
effects of carbolic acid when administered medicinally. 

In the Acute Form. — When tlie poison is swallowed in solution, or in 
the form of an undiluted liquid, the patient exiieriences a hot burning 
sensation, extending from the mouth to the stomach. This feeling is 
experienced during the act of swallowing ; and the lining membrane of 
the mouth is white and hardened. Carbolic acid is rapidly absorbed, 
and in the course of a few minutes the s^^steni may \>e profoundly affected. 
In two instances the rapidity of action was comparable to that of prussic 
acid. Although the local application of the acid to a part is commonly 
followed by severe burning pain, this maybe entirely absent in cases, of 
poisoning by this agent, and even a local diminution of sensibility may 
be produced. This and also4ihe fact that vomiting is often absent, is due 
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to the now well-known fact that carbolic acid rapidly anfesthetises the part 
to which it is applied. Nervous symptoms are those most strikingly 
manifested, such as delirium, giddiness, and profound insensibility. 
Nausea and vomiting were present in not more than one-fifth of the 
observed cases. These symptoms ma}^ however, be severe and uncon- 
trollable. 'J/here is extreme feebleness of the pulse, and dry harsh skin, 
Avith lividity of the surface. The pupils are generall}^ minutely con- 
tracted. Convulsions and trismus are not infrequently observed. 

A robust Avonian, jet. 30, swallowed nearly half an ounce of an 
alcoholic solution of carbolic acid, containing 35'8 per cent, of the 
poison. It was ascertained by the use of the stomach-pump that rather 
more than half of the poison was removed from the stomach, but that at 
least ninety-two grains of the poison must have remained for absorption. 
The most iirominent symptoms were insensibility within ten minutes, 
and dizziness speedily passing into profound coma, irregular breathing 
and pulse, contracted pupils, extreme blueness (cyanosis) of the 
surface of the body, depression of the body temperature to 94° Fain*., 
and luemoglobiniiria, ?.c., the presence of unaltered blood-pigment in 
tlie urine, which contained no red blood-corpuscles. This last condition 
se^t in one hour after the poison was taken, and lasted for seven hours and 
a half. The urine gave the reaction for carbolic acid for two days, 
'i’he woman recovered (Berlin Klin. Wochenschr.^ 1881, No. 48). This 
narcotising effect of the acid is by no means an uncommon feature and 
may lead to a suspicion of opium poisoning. 

In the snhaente or chronic form the symptom that arrests attention is 
the peculiar discoloration of the urine. This was first pointed out by 
Sir Thos. Stevenson in 1868, but owing to the extremely prevalent use 
of the acid in the early eighties for the dressing of wounds, it was st)oii 
observed by very many practising surgeons. It was a danger signal and 
commonly disappeared with the discontinuance of tlie use of the acid. 
It is, liowever, often observed in cases that prove fatal. It was commonly 
the only symptom, but sometimes more serious features were added, such 
as giddiness or drowsiness. 

A case of carbolic acid poisoning can rarely fail to be recognised. In 
the acute cases the whitening of the mouth, the broAvn eschars Avliich form 
on the skin at its angles where the poison trickles from the mouth, the 
odour of thebreatli,and the profound insensibility ami stertorous breath- 
ing, Avitli minutely contracted pupils, rarely leave any doubt as to the nature 
of the case. Sir Tlios. Stevenson has, nevertheless, met with a case iii 
wliicli a ratlier pure form of the acid havijig been taken for suicidal 
])urposes, the odour of carbolic acid escaped notice. In the chronic cases 
the urine is the characteristic feature wliich cannot escape observation. 

Treatment, — The corrosive action of carbolic acid is not veiy 
marked, and therefore a soft tube may generally be used with care, but 
it must be remembered tljat tlie anaesthetising action of the acid may 
prevent the operator knoAving that the tube is doing damage. After 
emptying, the stomacli should be Avell Avaslied out Avitli lukewarm water, 
in Avhicli some magnesium sulphate, or saccliarated lime, may witli 
advantnge be dissolved, in order to afford an opportunity for the phenol 
to combine and form an innocuous ether-sulphate. Wliite of eggs and 
milk may he given. Olive oil has been recommended, but with doubtful 
advantage. Several observers have noticed that apomorphine failed to 
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produce emesis in phenol poisoning. External warmth, witli stimulants 
such as etl)er administered hypodermically, or alcohol by tlie mouth or 
rectum, are of great value. If death from respiratory pnralysis appears 
imminerit, breathing should be promoted artificially (Mann). 

Fost-mortem Appearances. — Stains produced by the poison ma}'' 
be present at the angles of the mouth and on the chin, and its odour 
may be perceptible. The mucous membrane of the mouth may be 
softened, and either white or ash-grej" in colour, that of the oesophagus 
being similarly affected in parts ; on account of shorter period of 
contact, the changes in the mouth and oesophagus are not usually so 
well marked as tliose in the stomach. The peritoneal surface of the 
stomach may be injected, its mucous coat usually being corrugated, 
toughened, and of a brown colour; in parts it sometimes apjoears stift* and 
leathery as though it had been tanne<l ; in other instances it is softened 
and easily detached. It has been observed to be of an ash-grey colour with 
small liaemorrhagic points ; actual erosion is uncommon. Blood-stained 
mucus has been found in the stomach. The duodenum may present a 
similar appearance, the brown colour being sometimes limited to the 
summit of the valvula} conniventes ; in a prci)arHtion in tlie Museum of 
Owens College this is well shown in the form of a series of parallel 
brown lines running across tlie bowel for fully twelve imdies (Mann). 

Analysis. — Carbolic acid gives a purj)Ie colour when a drop of 
solution of ferric chloride is added. When in solution, it yields a 
copious precipitate of tribromopjienol, wlieii an excess of hromine- 
watej’ is added. This precipitate when washed on a filter, and treated 
in alcoholic solution \vith sodium amalgam, again yields phenol (car- 
bolic acid). When treated with strong nitric acid, carbolic acid yields 
a brow n colour, changing to green, and ultimately to a fine blue. 

To detect plienol in the viscera, vomit, urine, etc., acidulate the 
suspected material with sulphuric acid, and distil, using a suitable 
condensing arrangement. 'J’he distillate may have the odour of 
phenol. It is precipitated wdth an excess of bromine-w^ater ; the pre- 
cipitate is w^ashed w ith w ater on a filter, and whilst still moist dissolved 
in alcobol, treated wdth sodium amalgam. After a time, on acidifying 
the solution, the peculiar odour of carbolic acid w ill be perceived. By 
shaking the mixture with etlier, pipetting off the ether, and evaporating 
it in watch-glasses, oily streaks of phenol will be left ; tliese may be 
tested with ferric cfiloride, as described above {vi(h' also p. 552). 

Cases. — In such a common poison it is useless to quote cases 
unless they ])resent unusual features. 

Early in 1904 tlio editor saw, in consultation, a STnall Jewish baby suffering 
from carboluria, the effect off ho external application of carbolic lotion after cii-cum- 
cision. The child died wdthiii twenty-four hours of his visit ; there were no 
j)athoIogical changes disco verG<l on autopsy visible to the naked eye, but the con- 
dition of the uiino was unmistakable. It is probable that this accident occurs 
more commonly than is suspected, for the editor has liad one other such case 
recently communicated to him. Vide, for another, Laticet, 1, 1904, p. 1279. 

POISONING BY CAUSTIC POTASH OR S^DA AND THEIR 
CARBONATES (KHO OR NallO AND NaaCOg AND 
K 2 CO 8 ). 

Source and Method of Occurrence. — All are very largely 
used in the arts, and consequently prepared in enormous quantities 
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for commerce. Cases of poisoning by them are mostly acci<Ieiital, but 
there is no reason why they should not be used criminally, except the 
obviousness of their use. Pearlash and soap lees consist largely of 
these caustics. Seven deaths occurred from them in 1891 and four in 
1901. 

Toxicity and Fatal Dose. — As with other corrosives, concen- 
tration has more to do witli their toxicity than has the actual dose. 
The quantity required for a fatal dose is unknown, but forty grains of 
caustic potash has proved fatal. The metals themselves are constituent 
parts of the human body, and it is probable that the portion of any of 
tliese substances that has become absorbed is practically negligible ; 
t}ie\" kill only by local action in most cases. The pharmacopceial 
doses are, of li(|uor potasste (6'2 grains in 110 minims) ten to thirty 
minims freely diluted, of carbonate of potassium five to twenty grains; 
of carbonate of sodium five to thirty grains. 

Duration. — In acute cases the symptoms come on at once, and 
death takes place in a few houi s. The most rapidly fatal case reported 
is that of a hoy, who died thrOG hoUTS after swallowing three ounces 
of a strong solution of carbonate of potassium. In a case which 
occurred in 1885, a child, aged three years, took a small quantity of a 
concentrated solution of pearlash wliich had deliquesced, and died in 
twenty-four hours. Death was caused in this instance by the inflam- 
mation induced in the larynx, causing sufl'oeation. In this respect, the 
caustic alkalies may destroy life rapidly, like the mineral acids ; hut 
death may he also a slow result of these poisons. Thus a lady swal- 
lowed by mistake one ounce and a half of the common solution of potash 
of the shops, which contains about 5 per cent, of caustic alkali. She 
recovered from the first symptoms of irritation, but died seven weeks 
afterwards from {)ure exhaustion, becoming greatly emaciated before 
her death. 4’he alkali had probably destroyed the lining membrane 
of the stomach, and had thus impaired digestion. 

Such prolonged enses are b}' no means rare, but they have the 
cliaraeters of an ordinary chronic gastric ulcer. 

Symptoms. — Tlie jmtient experiences, during the act of swallowing, 
an acrid caustic taste, owing to tlie alkaline liquid, if sufficiently con- 
centrated, excoriating the mucous membrane. Tliere is a sensation of 
burning lieat in the throat, extending dt)wu the gullet to the stomach. 
Vomiting is not always observe<l ; but when it does occur, the vomiting 
matters are sometimes mixed with blood of a dark brown colour, and 
w itli detached portions of in neons membrane : this effect depending on 
the degree of causticity in the liquid swallow^ed. The surface is cold 
and clammj" : there is purging, with severe pain in the abdomen, 
resembling <roIic. The pulse is quick and feeble. In the course of a 
short time, the lips, tongue, and throat become swollen, soft, and red. 

Treatment. — 'I'his must be directed to neutralising the alkali 
by means of weak acids. Lemon juice, or vinegar, will probably be 
obtainable, and shoijd be given, followed by demulcents, such as lin- 
seed tea, etc. The stoinacli-piiinp must on no account be used, owing 
to the danger of corrosion. Morpliia and liypoderinics of ether may be 
given to counteract the pain and collapse. 

Post-mortem Appearances. — In recent cases there are marks 
of the local action of the poison on the mucous membrane of the 
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mouth, throat, and gullet. This membrane has been found softened > 
detached, and inflamed in patches of a deep chocolate colour — some- 
times almost black. A similar appearance has been met with in the 
mucous membiane of the larynx and windpipe. The stomach has had 
its mucous surface eroded in patches, and there has been partial inflam- 
mation. In one instance, as a result of the action of soda, the author 
found it puckered and blackened. 

Ill 1891 Sir T. Stevenson gave evidence as to the death of a woman 
who died a few hours after drinking a 30 per cent, solution of caustic 
potash in mistake for iodide of potassium. The Ktomach was found 
after death in parts almost completely dissolved. 

Barclay has reported a case of poisoning by potash, which furnishes 
a good illustration of the after-effects and appearances caused by this 
poison. A woman, aged forty-four, was admitted into hospital about 
six hours and a half after slie had swallowed a quantity of American 
potash, probably a saturated solution of carlionate of potassium 
(American pearlash). Slie had vomited immediately after taking it. 
I'lie mouth and throat were much corroded. There was burning pain 
in the throat and gullet, extending downwards to the stomach ; but 
there was no tenderness on pressure. Two days after her admission, 
there was a little vomiting. The mucous membrane, so far as it could 
he seen, was destroyed ; there was ditficultv of swallowing, and 
occasionally pain after food had entered the stomach. In about a month 
there was frequent vomiting, with pain on pressure, and constipation ; 
when food or medicine was taken, there was much )>ain in the stomach 
and ill a short time the food was ejected. As the case progressed, 
nothing could be retained on the stomach, and shortly before death the 
patient was supported only by nutritive injections. She died from 
starvation on July 8th, about two mouths after taking the alkali. On 
inspection, the lower jiart of the gullet was found much contracted, the 
lining membrane entirely destroyed, and the muscular coat exposed. The 
external coats were much thickened. The cardiac end of the stomach, 
where the ulceration ceased, w'as considerably contracted. At the 
intestinal end tlie mucous lining presented a large and dense cicatrix, 
obstructing all communication witli the bowels, except by an orifice no 
larger tbaii a probe. Tlie intervening portion of the stonmcli was 
healthy as were a}so the large and small bowels (Med* Times and 
Gaz., 1853, 2, p. 554). 

Chemical Analysis. — Solutions of caustic potash and soda have 
a strongly alkaline reaction ; they are distinguished from those of their 
respective carbonates by giving brown precipitates with a solution of 
nitrate of silver. The carbonates, on the other Ijand, yield a whitisli- 
yellow precipitate. Potash is known from soda by tlie following 
characters : — 1. Its solution, when not too much diluted with water, 
and acidified with hydrochloric acid, is precipitated of a canary -yellow 
colour by platinic cliloride. 2. It is precipitated in granular white 
crystals, on adding the alkaline liquid gradually excess of a strong 
solution of tartaric acid, containing a small quantity of alcohol, and 
occasionally stirring the mixture. Soda is not precipitated by either 
of these tests, which will serve equally to distinguish the salts of potash 
from those of soda, if we except the acid oxalate and acid tartrate of 
potassium : these, from being but little soluble in water, are not 
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precipitated. 3. If we neutralise the two alkalies by diluted nitric 
acid, and crystallise the liquid on a slip of glass, — should the alkali be 
}>otash, the crystals will have the form of long, slender fluted prisms ; 
if soda, of rhombic plates. 4. Potassium and its salts are known by 
their giving a reddish-violet colour, while sodium and its salts give a 
bright yelLov colour to a (jolourless gas or spirit flame. 

In Liqunh containing Organic Matter. — Such liquids are frothy; they 
possess an alkaline reaction, a peculiar alkaline odour, and are soapy 
to the feel. The organic licpiid may be evaporated to dryness, then 
heated in a porcelain capsule to char the animal and vegetable matters, 
and the alkali will be recovered from it in a state of carbonate by 
<ligesting the residuary ash in distilled water. 

Cases — lu Doceinbor, 1867, a case of poisouiii^r by poarlasli gave rise to a trial for 
manslaughter at Manchester (/f. v. Buothmun), A solution of this substance had 
been prepared for washing purposes. The prisoner offered some to a man, who tastod 
it and immediately called for water. Tlio deceased took some, and was soon after- 
wards seen in the y<ivd vomiting and in groat x>ain. This was oji May Hist : ho was 
admitted into a hospital, whore ho remained until August 2nd, suffering all the time 
and unable to swallow anything hut thin Iluids. On leaving the hospital ho wont 
home and died on September 2oVh, nearly four months after swallowing the alkaline 
liquid. Uo died from starvation, as a result of stricture of the gullet. The quantity 
taken was unknown, but the liquid was sufficiently strojig to soften and destroy' the 
mucous membrane of the throat. 

Orfila refers to two cases of poisoning by carbonate of potassium, in each of 
which half an ounce of this substance was taken by mistake for aperient; salt. The 
patients, two young men, recovered from the first effects, but ultimately died: the 
one tliroo months, and the otlier four months, after the poison had been taken. 
The secondary fatal otTocts a])poar to have been duo to constant i>urging, groat 
irritability of the stomach loading to incessant vomiting, and loss of the functions of 
this organ from the destruction of the lining meinlirano, with stricture either of 
the gullet or of the apertures of the stomach, — either of wliich causes might prove 
fatal at almost any period. A fatal case of stricture, ])rodiiced by soap- lees after 
the lapse of two years and three months, is rejiorted by ikisliam [LttucH, IHoO, 
1, p. 27o). The constant use of the alkalies or of tlioir carlmnatos a}>])eiirs to bo 
productive of insidious mischi<ff : yet the fpiantity which may be somtdimes taken 
in divi<le<l doses without destroying life is onornious. Tiinstall relates the case of a 
man who, for eighteen years, had been in the habit of taking bicarbonate of sodium 
to remove dys])epsia. It is statotl th.at for sixteen years he to(jk two ounrea of the 
bicarbonate daily. The Tiian dio<l suddenly, and on examining the stonnudi it was 
found to bo greatly distended and extensively diseased — conditions wliich wore 
referred by Tunstall to the action of the carbonate {Ahd, TimiSy IHoO, 2, p. 5()4). 


POISONING BY AMMONIA AND ITS CARBONATE 
(NIIsIIO AND (NH4)2C03). 

Source and Method of Occurrence. — 'J’he caustic solution of 
ammonia ami the carbonate are common articles of commerce. As 
drugs, too, they are both in common use as sal volatile : there is also 
a liniment and other i)rcparations which are poisonous in large doses. 
Owing to the sti'ong smell it is almost unknown for ammonia to be 
used liomicidally, but there is one instance on record in which a man 
was tried for the muTder of a child by administering to it spirits of 
hartsliorn (It. v. Ilaydon^ Somerset Spring As.s,, 1845). Occasionally 
suicides use it, but most of the cases are Misadventure ” when di'unk, 
or fr<mi attempts to rouse people in fits, etc. In 1901 eleven suicides 
chose ammonia and seven fatal accidents Qccurred from it. 
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Toxicity and Fatal Dose. — Ammonia as a caustic resembles 
nitric and hydrochloric acids in that it is extremely volatile, and 
consequently easily obtains access to the air-tubes, where it sets up 
inflammation if the vapour be very strong or the application long con- 
tinued, with symptoms that are certainly alarming and ma}'' easily be 
fatal. At the same time it is not so virulent as the acids. 

The fatal dose is quite unknown, chiefly owing to the rapid deteriora- 
tion of solutions of ammonia, so that similar quantities of the liquid 
contain very dissimilar quantities of the real Am HO. In one case from 
one to two drachms of solution of ammonia caused death. In another 
instance, a man walked into a druggist's shop, and asked for a small 
quantity of ammonia, to take spots out of his clothes. The druggist 
poured about a teaspoonful and a half into a glass. The man suddenly 
swallowed it, and fell instantly to the ground. He soon afterwards 
died, complaining of the most excruciating pain (Jour, de Chini, Med., 
1845, p. 531). lliir re})orted the case of a little boy, aged two years, 
who swallowed about half an ounce of a strong solution of spirit of 
hartshorn, and in spite of rather severe symptoms recovered in a few 
days (Lancet, 1849, 2, p. 275). Luff, ‘‘For. Med.," states that a 
drachm of the strong solution has proved fatal. The Pharmacopoeia 
gives no oflicial dose to liquor ammoniie, nor to the liq. ammon. 
h)rt., and fixes three to ten grains as that of the carbonate. 

Duration. — So far as onset is concerned, those symptoms which 
are pulmonary in origin usuall 3 ^ occur at once. Gastric s^-rnptoms, too, 
will come on at once wlien the stomach is empty. When once the acute 
symptoms have passed oft*, there is, as in other coi-rosivcs, practically 
no limit to the duration of the case, which becomes one of chronic 
simple ulcer of the stomach, fn one case a strong dose of the solution 
killed a man in four minutes, by causing suffocation (Cliristison). A 
case occurred at llaliiax in April, 1857 : a man swallowed a large dose 
of ammonia, and died in a quarter of an liour. In otlier cases, in spite 
of a large dose, deatli has taken place slowly. Potain nujt with an 
instance in which a man swallowed upwards of three ounces of the 
commercial solution of ammonia, and lie did not die from the effects 
until the eleventh day (Jour, de Chim. Med., 1862, pp. 311 and 474). 
A man swallowed l>y mistake for a dose of cod-liver oil, a tablespoonful 
of solution of ammynia. (Edema of the glottis followed, and in five 
liours he died from suffocation (Lancet, 1870, 1, p. 467). 

Symptoms. — I'he strong solution of ammonia produces symptoms 
similar to those described in speaking of potash. The only dilfeience 
observed is, that the sense of heat and burning pain in the throat, 
gulled, and stomach is much greater. The suffocation, too, is usually 
much more marked, for serious injury to the organs of respiration is 
often the result of the action of this poison, as in the following case. 
A gentleman liable to attacks of fainting died in three days after 
swallowing a quantity of a liquid administered to him by his son. This 
liquid, which was at the time believed to be sal voktile, was, in fact, a 
strong solution of ammonia. The deceased complained immediately 
of a sensation of choking and strangling in the act of vomiting. 
Symptoms of difficulty of breathing set in, with other signs . of 
irritation in the throat and stomach. The mucous membrane of the 
mouth and throat was corroded and dissolved : and it was evident that 
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the liquid had caused great local irritation. The difficulty of breathing 
was such as to threaten suffocation, and at one time it was thouglit 
that tracheotomy must be resorted to. The state of the patient, 
however, precluded its performance, and he died on the third day. A 
man, a?t. 40, swallowed an ounce of spirit of hartshorn. lie ejected 
the liquid almost immediately, and complained of an intense burning 
pain and feeling of suftbcation. None of it, he thought, had reached 
the stomach. In two hours, the countenance was suffused and 
anxious, the lips livid, the breathing difficult, the extremities cold, the 
pulse 100, and the inside of the mouth and throat was raw and tiery- 
looking. He complained of pain in the situation of the larynx and 
under the left ear. The larynx was opened to relieve the breathing, 
but the relief was only temporary. He vomited blood, and before 
death suffered from great dilliculty of swallowing. He died in nineteen 
days after taking the ])oison, obviously from tlie local injury done to 
the ])a»‘ts about the larynx {Edin. Med. Jour., 1857, vol. 2, p. 236). 

Treatment. — The same as for caustic potash so far as the 
stomacli is concerned. Tracheotomy may help for the pulmonary 
symptoms, but is not very hopeful, as the trouble has probably reached 
below the glottis. 

Post«mortem Appearances. — In one case, the viscera presented 
strong marks of corrosion. The mucous membrane of the tongue 
was softened, and had peeled off; the lining membrane of the air- pas- 
sages was softened and covere<l with layers of false membrane, the 
result of inflammation, and tlie larger bronchial tubes were completely 
obstructed by casts or cylinders of this membrane. Tln^ lining mem- 
brane of the gullet was softened, and at the lower ])art, near its junction 
with the stomacli, the tube was completely dissolved and destroyed. 
There was an apeature in the stomach in its anterior wall, about one 
inch and a half in diameter: the edges were soft, ragged, and 
blackened, presenting an apjiearance of solution. The contents 
of the stomach had escaped. On the inside, the vessels were injected 
with dark-coloiired blood, and there were numerous small effusions 
of blood in various parts of the mucous membrane, 'i’he coats 
were thin and softened at the seat of aperture. The blackened and 
congested api)earance somewhat resembled tliat which is seen in poison- 
ing by sulphuric or oxalic acid. The mucous matter on the coats of 
the stomach was feebly acid. No j>oison of any kind was found in the 
layer of mucus nor in the coats. 4'here was not in any ])art a trace of 
ammonia, the poison which had caused the mischief. The deceased 
Jiad lived tliree days: remedies had been used, and every trace of 
ammonia Iiad disappeared. The immediate cause of death was an 
obstruction of the air-tubes, as a result of inflammation, caused by 
the local irritant action of the poison. It was quite obvious that a 
quantity of ammonia, either liquid or in vapour, had entered the wind- 
pipe. The perforation of the stomach had probably taken place shorth' 
before death, or there would have been marks of i^eritonitis. The 
injury to the stomaclT and gullet would have been sufficient to cause 
death, even supposing that the liquid had not penetrated to the lungs. 
A man, ajt. 70, took two mouthfuls of spirit of ammonia. He was 
immediately afterwards seized with a sense of suffocation, cough, and 
vomiting, and in spite of treatment he di^d in four liours. The lining 
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membrane of the mouth and throat was destro}"ed. There was a 
bloody fluid, smelling of ammonia, in the stomach. At the lower 
portion, the lining membrane was corroded and the muscular coat 
changed into a black pulpy substance. The duodenum was also 
inflamed (Anier. Jour, Med, ScL^ January, 1870, p. 276). In 1871 a 
man was admitted into Guy's Hospital who had swallowed about a 
teaspoonful of, as was supposed, the stronger pharmacopoeial solution 
of ammonia. He died suddenly not long after admission. The lips, 
tongue, tonsils, uvula, and pharynx were much swollen, red, glazed, 
with here and there flakes of white epithelium resting upon the mucous 
membrane. The gullet was intensely reddened throughout, and at its 
lower end was of a dark purple colour ; but this ceased abruptly at the 
stomach. The epiglottis and adjacent parts were oedematous. The 
mucous membrane of the windpipe and bronchi was thickened and 
injected. Both lungs were oedematous and gorged with blood. Both 
sides of the heart contained dark fluid blood. There was a circular 
reddened patch on the mucous membrane of the stomach, at the point 
on which the liquid would have first impinged : and here the wall of 
the stomach was thinned (Guy’s Hosp. Rep., 1872, p. 225). In the 
case of a woman who died in about three months from the time at 
which she had swallowed the poison, the gullet was found healthy; the 
orifice, at its junction with tlie stomach, was slightly contracted. The 
intestinal orifice wm contracted to the size of a crow-quill, and the coats 
were thickened. On the posterior wall of the stomach there w-as a dense 
cicatrix of the size of half a crown, and from this point fibrous bands 
ramified in various directions. The duodenum and other parts of the 
intestinal canal were healthy {Med, Thnes and Gaz,, 1858, 2, p. 564). 

Analysis. — The thi*ee alkalies, potash, soda, and ammonia, are 
known Irom the solutions of the alkaline earths by the fact that they 
are not j)recipitate(l by a solution of carbonate of sodium. The}- all 
three give a i^owerful alkaline reaction with test paper, which, in the 
case of ammonia, is easily removed h}-^ heat. Ammonia is immediate!}- 
known from potash and soda by its odour and entire volatility. 
Carbonate of A mmonium may be known from other salts by its alkaline 
reaction, its odour, and its entire volatility as a solid : — from i)ure 
ammonia — 1, by its eft’ervescing on being added to an acid ; 2, by its 
yielding an abundant white precipitate with a solution of chloride of 
calcium ; from the carbonates of potassium and sodium, among other 
properties — 1, by its giving no precii^itate with a solution of sulphate 
of magnesium ; 2, from the rich violet-blue solution which it fonus 
Avhen added in excess to a solution of suli)hate of coi)per ; 3, by its 
odour and volatility. 

Cases. — Tyorman attended a case in Novombor, 1858, in which a lunatic, let. G2, 
swallowed about two fluid ounces of compound camphor liniment, which contains 
ammonia. Tho pjitient immediately complained of groat heat in the stomach. 
Vomiting was induced by giving to him warm water. The uvula, throat, iind 
gullet were so intensely inflamed that he lost all power of swallowing ; and tln> 
efforts to swallow liquids produced violent retching. The symptoms giaduully 
abated, and the man recovered in four days. In this case tjfe quantity of ammonia 
swallowed was small, amounting to about two and a half drachms, diluted with 
about six times that volume of rectified spirit. In 1882 the editor met with a 
similar case. In September, 1868, Gill met with a case of tho poisoning of an 
infant, only four and a half days old, by a small quantity of this liniment. He 
saw the infant about half an hour^ after the liquid had been taken ; it was then 

M.J. VOT^ lit 28 
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ficroamiug in a euppres8od manner, as if the act increased the pain ; the hands were 
tightly clenched ; the skin was pale and covoied wiiJi a cold perspiration ; the 
mucous lueinhrane of the lips was blistered, and that of the mouth and tongue was 
white. A yellowish froth escaped from the mouth and nostrils ; the breathing was 
painful, and the pulse imperceptible. In about two hours the infant appeared 
better, but at intervals it suddenly started and screamed, as if from sudden pain. 
In six hours it continued much in the same state, and swallowing was painful. In 
seventeen hours the skin was moist and cool : it had had a natural motion, and had 
been in a drowsj" state during the night. After twenty-four hours the infant was 
much weaker ; the limbs wei'e cold, and the breathing was feebly i)erformed. It 
became drowsy, and died thirty-two hours after ttiking tho poison. There was an 
in(piost, but no inspection of the body. A question of iinportanco arose in roforonco 
to tho case, namely, whether tho mother or a child, two years of age, criminally 
administered the poison to the deceased infant. Tho mother stated that this child 
was playing with tho bottle of embrocation on the bed, on which her infant was 
lying. She left the room for a short time, and on her return she gave the infant a 
teaspooiiful of food w'hich sho had previously prepared for it. She was sure the 
infant sw^allow’od part of the food ; but as soon as the food Avas taken it screamed 
violently and struggled for its breath, and then she perceiveil the food to smell 
strongly of the embrocation. As from the nature of this irritant compound tho 
symptoms could not bo delayed, it is clear that tlio mother either consciously or 
uncoiisciously gave tho poison to her infant. On tho latter supposition, it must 
have been placed in tbo food which was on a chair near to the bed by the child of 
two years, during her absence ; but in this case it is remarkable that she did not 
perceive the odour until after sho had j^oured the liquid into tho mouth of tho infant. 
The quantity swallowed was unknown. Tw’O cases are rej)ortod {Med. Times and 
Oaz., 1855, i, p. 526) in which children were poisoned by swallowing a liniment of 
ammonia and oil. In one, an infant, death occurred speedily, probably fx’om 
sw^elling and closure of tho air-passages, thus loading to suffocation. In the other 
cas«», death took place on the following morning. Considering the pungent taste of 
ammonia, it is remarkable that an infant could have had the power of swallowing 
nearly two ounces of strong ammonia liniment. It had boon poured down its 
throat by another child of iivo years of ago. A strong solution of ammonia has 
been maliciously used for throwing on the person. It must bo regarded as a 
corrosive liquid, capable of j)rodiicing serious injury. The editor has seen several 
cases of severe injury resulting from tho accidental spilling of a strong solution of 
ammonia on the person. 

In tho 71 M. f/., 2, 1898, p. 1256, a fatal case is reported by K. Monro. Tho 
symptoms wore those of capillary bronchitis, and a false membrane was found in 
the lungs almost to the alveoli. Ammonia fumes proved fatal to an old chronic 
bronchitic, who was using it for cleaning jmrposos {Lancet, 1, 1899, p. lll'iO). 

Group 2.— POISONING l^Y THE METALLIC ELEMENTS 
AND BY THEIR SALTS. 

The very slightest consideration of this group will show at once 
that it has notliing to reconimeiid it except what ma}^ be termed an 
index*' arrangement, or a principle of origin. Hydrocyanic acid 
should, for instance, be excluded if we adhere sti ictly to our title, while 
cyanide of potassium, the action of which is identical with that of the 
acid, must be included. What again except metallic origin is the con- 
nection between potassium bromide and iodide, with their skin erup- 
tions and slight toxicity, on the one liand, with, sa,y, arsenic and the 
ai senates and their irritant action, or with perchloride of mercury or 
antimony and its salts, on the other? It must be at once admitted 
that the group is a purely artificial one ; and not only so, but any serial 
arrangement of the metals themselves is, from a toxicological point of 
view, arbitrary, and one only follows the commonly received chemical 
grouping of the metals for convenience, though it is possible that, just 
as chemistry has grouped the metals by their affinities and likenesses 
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in forming salts, so it may some day be discovered that the metals 
ultimately poison by these affinities for the tissues in similar groups. 
For instance, antimony and arsenic both show some tendency to pro- 
duce fatty degeneration, but their nearest ally in this as in a chemical 
series is the non-metallic element phosphorus- 

The salts of tlie metals simpl 3 ^ form a heterogeneous group with 
actions as far removed as the poles. Take for instance mercury cyanide, 
suhchloride, and perchloride : their actions as poisons are as different 
one from the other as it is possible to conceive, in the first the 
mercury seems to plaj" no part and we say that death is due to the 
cyanogen portion of the combination, but the same explanation will 
not hold for the two chlorides. 

We shall take them in the following order : — 

Potassium salts, of which the following have been reported to give 
rise to toxic effects, viz. : the nitrate, sulphate, iodide, bromide, 
chloiate, permanganate, alum. 

Sodium salts, only two of which, viz. borax and the iodide, ai’e 
reported to have caused death. 

Silver salts, the nitrate. 

Barium salts, the chloride. 

Magnesium salts, the sulphate. 

Zinc salts, the sulphate and the chloride (Burnet’s fluid). 

Mertrury and its salts, of which a large number have caused death. 

Copper salts, also brass, an alloy of zinc and coj)per. 

Gold salts, tlie chloride. 

Thallium preparations. 

Tin salts, the chloride. 

Lead and its salts, practically all of which have caused trouble ; 
also type metal (antimojiy and lead). 

Arsenic and its suits. P’or gaseous arsenic, vide Poisoning by 
Gases,” Group 4. 

Antimony and its salts, the chloride and the potassio-tartrate. 

Bismuth salts. 

Osmium tetroxide. 

Chromium, as chromic acid and bichromate of potassium. 

Iron salts. 

Nickel and cobajt. 

Uranium salts. 


Potassium Nitkatk (KNO3). 

Source and Method of Occurrence. — The salt is commonly 
used in medicine and is an ordinaiy commercial substance. Cases of 
poisoning by it are very rare and invariably accidental. Warner’s 
Safe Cure ” is essentially a solution of nitrate of ])otassium. 

Toxicity and Fatal Dose. — The degree of toxicity is veiy 
feeble. U’here seems to be no recorded fatal case from a dose less 
than an ounce. The offhdal dose is five to twenty jjrains. 

Duration. — I’he symptoms appear within aliout half an hour of 
swallowing the substance, and cases are recorded of death in two and 
in three hours. 

Symptoms. — From the recorded cases these would seem to 
consist of pain in the stoma^ili, soon followed by collapse (effect of 
• • 28 — 2 
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absorption) ; vomiting and purging may occur, and if so tliey are 
rather favourable symptoms. 

Treatment. — ^JVIust be directed to emptying the stomach by the 
stomach pump or by an emetic : there is no direct antidote. Beyond 
this, vide pp. 856 et seq. for general treatment. 

Post-mortem Appearances. — In one case the stomach was 
found higlily inflamed, and the membrane detached in various parts. 
Near the pylorus, the inflammation had a gangrenous character. A 
large quantity of bloody liquid was found in the stomach. In another 
case, which proved fatal in sixty hours, where an ounce and a half of 
nitre had been taken, a small perforation was found in the stomach. 
In another, on examining the body, a bloody mucus was found in the 
stomach, the lining membrane was of a brownish-re<l colour, generally 
inflamed, and in parts detached from the coat beneath. None of the 
poison could be detected in the stomach ; but its nature was clearly 
established from the analysis of a portion left in the vessel which had 
contained the drauglit. 

Analysis. — Kor the chemical properties and method of detecting 
this salt, see pp. 429 and 433. 

Cases. — A case is report e<l by Orfila in which a lady swallowed, bj' mistake 
for another salt, an ounce of saltpetre. Jn a quarter of an hour there was vomiting 
and purging, the muschis of the face were convulsed, the pulse was weak, the 
respiration iliflicult, the limbs cold, and there was a sense of burning heat and 
severe pain at the pit of tho stomach. She died in three hoto's, Qooghogan mot 
with the following case : — A man took from an ounce to an ounce and a half of nitre 
by mistake for Epsom stilts. Severe pain in the abdomen followed, with violent 
vomiting, but no purging so far as could be ascertained. Ho died in about ttro 
hours after taking tho salt. Eiiller had a case which proved fatal in 1803. A man 
swallowed an ouuco of nitre, mixed with water, by mistake for .Mpsom salts. It pro- 
duced vomiting, with severe pain, but no purging. There was coldness of tho 
surface and lividity of the face. Death took j)laco in three hours. On inspection 
the mucous membrane of the stomach was found highly inflamed, especiallj’' 
towards the middle of the greater curvature, where for several inches it resembled 
scarlet cloth. Tho pylorus and duodenum were of a deep crimson colour. The 
peritoneal surface was very vascular, especially over the stomach, tho vessels 
naviiig a vermilion red colour, as if they had been injected. Tho heart and lungs 
were healthy ; tho blood was fluid and more florid than natural. Tho other organs 
presented no unusual appearance. No anal^^sis was made of the contents of tho 
stomach, but that the nitre was the cause of death no doubt could be entertained, 
and a verdict was returned accordingly at the coroner’s inquest. 

In 1882, a fann labourer took an ounce of nitrate in mistake for Epsom salts 
at 7 a.m. When seen at 1.30 p.m., ho was suffering from intense pain in the 
stomach of a humiiig character, with hot distressing ei-uctations. The pain had 
come on immediately after taking the salt, with profuse perspiration. Ho felt sick, 
but did not vomit till 11 a.m. Vomiting was then free, and tho ejected matters 
w^ere of a coffee- ground colour, and apparently contained altered blood. The pulse 
was 56, and full and slow ; tho tonguo moist, white, and tremulous. Micturition 
was frequent for the fiist three hours. Later in the day a liquid stool, of tarry 
appearance, wits passed, and very offensive in odour. From this time he made a 
giadual recovery (/A M. 1882, 1, p. 304j. Two cases are reported of 
recovery after the administi’ation of two ounces of nitre {B, M. 1877, 
2, p. 520; 1882, 1, p. 500), 

I , 

Sulphate op Potassium, Sulphate op Potash, Sal Polychbeest, 

OR Sal db Ouobus. 

Source and Method of Occurrence.— The salt is in use in 

medical practice, and the cases are alwaj^s accidental in England. 
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According to Mowbray {Med* Gaz.^ vol. 33, p. 64), sulphate of 
potassium is much employed in France as a i>opular abortive. He 
quotes several instances in which, in large doses, it produced 
severe symptoms (resembling those of irritant poisoning), and even 
death. 

Toxicity and Fatal Dose. — The salt has very feeble toxic 
properties. The official dose is ten to forty grains. A lady, about 
a week after her delivery, took, by the prescription of her medical 
attendant, about ten draclims of this salt in divided doses, as a 
laxative. After the first dose, she was seized with severe pain in 
the stomach, nausea, vomiting, purging, and cramps in the limbs. 
These symptoms were aggravated after each dose : she died in tWO 
hours. It was supposed that some poison had been taken by 
mistake ; but that was not the case, and the question was, whether 
her death was or was not caused by sulphate of potassium. On an 
inspection of the body, the mucous membrane of the stomach and 
int(‘stines was pale, except in the valvula) conniventes (folds), in which 
it was reddened. In the stomach was a large quantity of a reddish- 
coloured liquid, which, on anal 3 \sis, was found to contain only sulphate 
of i)otassiiim, and no trace of any other common irritant poison. The 
examiners reffirred death to sulphate of potassium taken in an unusually 
large dose, wluireby it had acted as an irritant poison on a person 
whose constitution was already much debilitated (‘‘ Ann. d'Hyg.,*’ Avril, 
1842). 

The question whether this is to be regarded as an irritant poisonous 
salt or noti was much debated among members of the ))rofession, in 
refei’ence to a case which was tried at the Central Criminal Court 
in October, 1843 {It, v. Haynes). The accused had given to the 
deceased, the night before her death, two ounces of sulphate of potas- 
sium, dissolved in water; and it was alleged that a fortnight previously 
to this she had taken, in divided doses, as much as a quarter of a 
pound of the salt. The woman thought that she was pregnant, but 
this was disproved by an examination of the body; and it was charged 
that the prisoner had given her the salt with the intention of causing a 
miscarriage. After the last dose, she was seized with sickness, and died 
within a very slant time. U'he stomach was found empty, but highly 
inflamed ; and there was blood effused on the brain. One medical 
witness referred death to the action of this salt as an irritant poison ; 
the other to apoplexy, as an indirect result of the violent vomiting 
caused by it. The i)risoner was acquitted of the charge of murder, but 
subsequently found guilty of administering the sulphate with intent to 
procure abortion. Both of the witnesses admitted that, in small doses, 
the salt was innocent ; but tliat in the dose of two ounces, it would 
produce dangerous effects. A case, somewhat similar in its details, 
was the subject of a trial at the Central Criminal Court in October, 
1856 {It, V. Galor). A married woman, the wife of the prisoner, 
under the belief that she was pregnant, took a la^ge quantity of this 
salt, the prisoner having i)urchased two ounces, and handed it to her. 
It w^as taken with the design of procuring abortion, but it caused the 
death of the woman under symptoms of severe irritation of the stomach 
and bowels. The deceased was not seen by a medical man while 
living, but she suffered from severe pain, vomiting, and purging ; the 
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vomited matter had a bilious colour. On insi^ection, tlie stomach rtud 
the upper portion of the small intestines were of a deep purple colour, 
as if from the action of some irritating substance. The stomach, when 
opened, showed marks of irritation, and its mucous coat was much 
congested. In this organ tliere was a spoonful of a thick slimy Huid, 
which contained a quantity of sulphate of potassium. Tlie intestines 
contained twelve ounces of a thick wdnte fluid, highly charged with 
mucus, and this when analysed yielded sulphate of potassium. There 
w’as no doubt that death had been caused by an overdose of this salt. 
In one case, tw’o drachms acted pow^erfully ; and in anotlier tliat fell 
under his own obseivation, four drachms of the salt administered to a 
lady after her confinement, had all the effects of an irritant poison. 
The above cases are the only instances in wdiich it is publicly knowni 
to have proved fatal in England ; and they show that substances, 
commonly regarded as innocent, may sometimes give rise to important 
questions in toxicology. 

There is no doubt that the most simple purgative salts may, under 
certain circumstances, and when given in large doses, destro}^ life. A 
case is elsewhere related, in which sulphate of magnesium caused death, 
and gave rise to a criminal charge in this coiintiy (“ On Poisons,” 
2nd ed., p. 4). It is said that sulphate of potassium has in some cases 
caused vomiting and other serious symptoms, from its containing as 
impurity sulpliate of zinc. This, if present, WH)iild be easily discovered 
by the appropriate tests. A more serious impurity has been defected 
in it by Ihissy, namely, arsenate of potassium. He found this poison 
in a sample of sulphate, supplied by a wholesale house in Paris 
(Pharm, Jotir,, 1872, p. 964.) This impurity may be derived from 
arsenical sulphuric acid used in its manufacture. It w^ould be w’ell to 
test for arsenic an)' sample of sul])hate which has caused great irritation 
(see “ Arsenic ”). Arsenic may thus find its way into all medicines in 
wdiich sulphate of ])Otassium is used, «.//., compound colocynth pill, 
and compound pow^der of ipecacuanha. 

Other iiiij)urities of a poisonous nature have been occasionally 
found in this salt. The reader will find a full account of these by 
Chevallier (‘‘Ann. d’Hyg.,” 1872, 2, 137). 

Duration — Symptoms — Post-mortem Appearances. — All 
that is known of these is given in the above cases. The salt is ordinarily 
considered a safe purgative. 

Treatment. — Must be symptomatic : the stomach may be emptied if 
thought advisable. 

Analysis. — Sulphate of potassium is easily identified. It is a dry 
hard salt, soluble in water, forming a neutral solution. This solution, 
if sufficiently concentrated, is jirecipitated both by tartaric acid and by 
I)latinic chloride, whereby potassium is indicated ; and the presence 
of sulphuric acid is known by the action of a salt of barium (p. 398). 
In Organic liquids . — This salt, being insoluble in alcohol, may have the 
organic matter reipoved from it by treating the liquid containing it 
(previously concentrated) with alcohol; or the substance containing 
the salt may be evaporated to dryness and incinerated, when the 
undecomposed sulphate may be obtained by lixiviating the calcined 
residue with distilled water. Sulphate of potassium exists naturally in 
some animal fluids, but only in traces. • 
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Potassium Iodide (KI). 

Source and Method of Occurrence.— The salt is in constant 
use in medical practice, and misadventure is the only way in which cases 
occur. 

Toxicity and Fatal Dose. — There is no standard for the toxicity 
of KI ; the salt is pre-eminently an example of that class of substances 
for or against which certain people have an idiosyncrasj\ The editor 
has known as much as 300 grains per diem administered to a patient for 
some weeks without any unpleasant symptoms ; on the other hand, 
death is recorded (New York Jotir. of Med,, 1850) from as little as 
twenty-four grains. AVith such discordant evidence it is imj)ossible to 
lay down any rules, except that children seem to be especially prone to 
be affected by it. Doses of five, nine and twelve grains are recorded 
below as causing dangerous symxitoms. 

The Pharmacopoeial dose is five to twenty grains. 

Duration. — Symptoms of iodism rarely commence till the drug has 
been taken for some time, but exceptionally the coryzal symptoms may 
appear very rapidly, owing to idiosyncrasy. We know that the salt is 
absorbed very rapidly indeed. 

Symptoms. — In the fatal case mentioned above, a pemphigoid 
eruption in nose, mouth, throat and larynx occurred, with bloodstained 
stools (Mann, ‘‘For. Med.,’* p. 487). In non-fatal cases the symptoms 
resemble an intense cold in the head as a rule, and occasionally a 
purpuric eruption, especiall}^ on the legs, has broken out. 

A gentleman was ordered by his physician to take three gi’ains of 
the iodide in a draught of pepi)ermint-water three times a day. After the 
third dose he felt unwell, and an liour after tlie fourth dose he was 
attacked with a violent shivering fit, followed by headache, hot skin, 
intense tliirst, quick and full pulse, with vomiting and purging. Tlmse 
symptoms were succeeded by great prostration of strength. In spite of 
treatment, the purgujg lasted several days. The effects of the medicine 
in this case were so violent, although only twelve grains had been taken, 
that there is little d<)ubt, if the patient had taken another dose, he would 
have died {Med. Gaz.^ September 3rd, 1841). In October, 1841, a case 
was reported byErichsento the University College Medical Society, in 
which alarming symptoms resulted from a dose of only Jive grains of 
iodide of potassihm. There was great difficulty of breathing, dis- 
charge from the eyes and nostrils, inflamed conjunctivae, and most of 
the violent symptoms of catarrh. The iodide was discontinued, and the 
patient recovered. Lawrie found that seven and ahalf grains of the iodide, 
in three doses, in’oduced in an adult dryness and irritation of the throat, 
great difficulty in breathing, and other serious symptoms. In another 
instance, thirty grains, in divided doses, caused severe headache and 
secretion of tears. In two instances, wherein he had prescribed it 
medicinally in small doses, it was, in his opinion, the cause of death 
(JMed. Gaz.y 2fi, p. 588). 

TrCd/tmcnt. — I'he only treatment is to stop •the administration of 
the drug or combine with it a little arsenic. Doubling the dose, which 
used to be recommended, is a very unsafe procedure ; any other treatment 
must be purely sym])tomatic. 

Post-mortem Appearances. — These have nothing whatever 
characteristic about them. * 
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Analysis. — The iodide may be distinguished by its cubic crystals 
and b}^ its solution producing a blue colour with starch on the addition 
of strong nitric acid. I'he salt gives a violet odour to flame, indicative 
of potassium, and yields purple vapours of iodine wdien treated with 
sulphuric acid and black oxide of manganese. The iodides of the 
heavy metals may be used as colour tests for corroboration. 

Cases. — The editor is unable to find any recent case of fatal poisoning by tho drug, 
but unpleasant symptoms arising from it are only too common in everyday medical 
practice ; “ intolerance to the drug they are termed. 

Potassium Bkomide (KBr). 

In the Lancet for April 4tli, 1896, p. 939, is a report of an inquest held 
in Essex on a man who probably died from overdoses of bromide of 
potassium. Sufiering from neuralgia, he had been in the liabit of 
taking this salt in doses of from two to three drachms. The drug does 
not appear to have produced any of the usual symptoms of bromism, 
but may have caused the palpitation of the lieart of which the deceased 
had frequently complained. During tlie night of March 23rd he felt 
very cold, gave two deep gasps, and almost immediatelj'^ expired. The 
medical practitioner who was sent for stated at the iiupiest tliat he 
found the deceased quite dead, his mouth wide open, the eyes half 
closed, and the pupils somewhat dilated. A bottle containing the drug 
was on the table, and examination showed that it was pure bromide of 
potassium. Tlie witness attributed death to failure of the heart’s action 
caused by taking the bromide. 

On the above case the Lancet remarks : — 

It proves in a marked manner the danger of taking any drug, 
however harmless it may he re]>uted to be, in large and repeated doses 
without the advice of a medical man. No doubt in lliis instance a 
nie<lical attendant would liave recognised tlie depresseiit action the salt 
was exerting upon the heart, and would have discontinued its use. 
Even in the most modern w<»rks on therapeutics this danger is not 
mentioned, yet it is well known that all potassium salts cause ‘ depres- 
sion, shown by diminished energy of contraction of tlie cardiac muscle, 
with final stoppage in diastole ’ (T. Lauder Brunton). As this bromide 
is constantly administered in large and repeated doses the action of its 
basic constituent should always be borne in mind, and if signs of its 
depressent ett’eiit are observed its use should be abandoned, the bromide 
of some other base being selected if in other respects the action is 
beneficial. Many secret remedies for ‘ fits ’ contain this drug in large 
quantities, and it is evidently desirable that tho public should be warned 
that their use is not unattended with danger.” 

A few years ago large doses of the bromide (5j. every hour for twelve 
and even twenty-four hours) were recommended as a treatment for 
chorea, the object being to throw the patient into a bromide sleep. 
Since this letter was ^published the editor has been made acquainted 
with two cases in which the treatment ended fatally, notwithstanding 
the cessation of tlie drug as soon as sleep had been procured ; but the 
patients had each taken twelve doses in twelve hours. The oflicial dose 
is five to thirty grains. 
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Chlokate of Potash (KClOa). 

Source and Method of Occurrence. — The drug is freely used 

in inedieine, uiid uccideiital (jases occur from overdosHge. 

Toxicity and Fatal Dose. — The drug is not commonly to be 
regarded as a poison ; the oilicial dose is five to fifteen grains. 
Idiosyncrasy seems to have some influence, but carelessness in its 
administration is responsible for most cases. The smallest re(?orded 
fatal dos(* seems to be the following, hy Brouardel {Jour, de Med, 
et de Chir,, December, 1881) : A solution containing two drachms of 
the salt was given in divided doses every ten minutes to two children, 
the administration extending over a period of about three hours. The 
symptoms were those of gastro-iiitestinal irritation, with blueness of 
the surface, and collapse. Death took place within a short time. It 
seems to act by attacking the luemoglobin and converting it into 
nietluemoglobin {vide ‘‘ Blood Tests ”). 

Duration. — Death does not take place very rapidly, thnt is, not 
within several liours. 

Symptoms. — A man jet. 18, took about an ounce of this salt in 
water in two doses at intervals of lialf an hour. In a short time he 
became faint and thirsty, and in two hours he vomited. There was 
pain in the region of the stomach, headache, constipation, and anorexia. 
The skin was pale, and the ears and extremities blue. Rigors and 
slight jaundice appeared. The pulse was good and regular. Tender- 
ness over Hie regions of the stomach and kidneys supervened. The 
urine was very scant^^ contained albumen ami disorgajiiscd blood 
corpuscles, and eventually w^as suppressed; and death occurred on tlie 
sixth day. After death, fluid was found in the pleural and peiicardial 
cavities and (edema of the lungs. The whole alimentary canal was 
iiittamed and eroded in patches. The kidneys, liver, and spkam were 
enlarged (laniderer, in Deutsrh, Arch./, Kliu. Med., 1890, xlvii. p. 103). 

Hjcmatuiia is a frequent symptom, or perhaps, latlier, lia^nioglo- 
biimria, in tlie ordinary clinical cases of unpleasant S 3 m)ptoms. 

Treatment. — There is nothing to be done but general means to 
combat depression — unless it be thought worth while to w^ash out the 
stomach. 

Post-mortem /Appearances. — There is nothing special about 
these, unless it he the metluemoglobin to be found by the spectroscope 
{vide also case above). 

Analysis. — The salt may be recognised tlie ordinary tests used 
in inorganic chemistry, also b}' the bleaching of indigo on adding a few 
drops of strong sulphuric acid to a solution of indigo mixed with tlie 
chlorate. 

Case. — Tho following occurred a few j^ears ago at Morecambo: — An inquest 
was held at Morecambo on the body of Eric Spencer, G6, Newartli Itoad, Walkden, 
the two-year-old son of Elijah Spencer, schoolmaster, Walkden. Tlie uncle of the 
child deposed that it was very f<»iid of sweets, and t<> cure it of tho taste ho pur- 
chased so inf! chlorate of potash tabloids on Saturday afternoon while on a holidaj’’ 
at Morecambo, giving him about six, and two hours afterwards a similar number. 
Witness had occasionally used the tabloids, having himself taken a dozen or twenty 
in a day. On Saturday evening the child became ill. iJr, Bonsou stated that the 
child died from poisoning. It had been a great error of judgment to give the child 
80 many tabloids, as ten grains would be fatal for a child of two years, and each 
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tabloid should contain from four to five grains of chlorate of potash. It acted as a 
gastro-iiitostinal irritant, and an ovonioso was calculated to produce death in two 
hours at the most. The coroner, quoting from an autliority, said that the smallest 
fatal dose recorded was forty or forty-five grains given to a child of three. He 
hoped the case would act as a warning to people. The jury rotmmed a verdict of 
Accidental death from poison, unconsciously administered.** 

T’he editor is nimble to verity or refute the conclusions of tlie 
doctor or of the coroner. 


Potassium Permanganate (KMn04). 

Source and Method of Occurrence. — 'Vhe drug is official, and 
its dose is given as one to three grains. It occurs in small crystalline 
masses of a dark reddish-purple colour. It is soluble to the extent of 
1 in 20 of water, forming a magenta-rod solution. “ Condy’s b'luid 
is a solution of the sodium salt. KMn 04 is usually considered a very 
safe disinfectant, hut at least one fatal case of poisoning by it is on 
record. 

Toxicity and Fatal Dose. — As above stated, the toxicity of 
this substance is not great (it is now used freely as an antidote to other 
poisons, particularly morphia and snake venom). In the case recorded 
below a “ Imndful ” of the crystals jn-oved fatal. 

Case. — M. C., fot. 'IT, a heavy drinker, was drunk on Eebriiary 2Gth, 1899, and 
took in some boor a handful of tlK3 crvstul.^. On arrival at St. Thomas*s Hospital 
the lips and mouth were daikly staiiuxl ; shock was marked, she was pale, tho skin 
was very dry, pulse rapid but moderately strong. Slight signs of dyspneoa soon 
came oti ; two or tljroo minutes after admission tho ])ulse could not bo felt, find 
respiration s<jon ceased. Death ensued tliirty-fivo minutes after taking tho poison. 

J\fst~mortem Appearances . — The iiiucoiis inembriiiie of mouth, tongue, fauces, 
and gullet were destroyed and charred; the non- destroyed parts w'ero intensely 
congested. Tim larynx and trachea wero iiillamed, and oedema of glottis was 
present. Tho stomach was filled with dark, gnimous matter, and tho greater jwirt 
of its mucous nioinbrano was destroyed and blackened ; similar changes wero found 
in the duodeiuiin ; intestines otherwise healthy ; other organs in a natural condition 
excep>t for old alcoholic changes {fAinret, 2, 1899, p. 411). 

^Vhen this case was published it drew forth the following (Lancet, 
2, 99, p. 1467) from Dr. Hawtliorne : — 

“ On September 2nd 1 received a hurried message to visit a married 
woman, aged thirty-six years. On arrival I found my patient to he 
suffering from almost continuous vomiting, unable to retain either 
solids or fluids; tljeie were great pain and tenderness on pressure over 
the whole extent of the abdomen, excessive thirst, congestion of the 
fauces, and slight difficulty in swallowing ; tho temperature was 
100° Fahr., the tongue was moist and pale, and the pulse was 120 per 
minute. Tliere was an anxious expression of the countenance, also 
sleeplessness. The urine was scanty and liigh-coloured ; the bowels 
w’ere regular. Tliere was slight tympanitic distension, and the legs 
were drawn up. Tlie w^eight of tlie bedclothes caused pain over the 
abdomen. On questioning her, I learnt that she had been in good 
health up to the previous day, when she was attacked with vomiting 
and ])ains in the stomach, whicli kept increasing. I could elicit no 
infoi ination as regards indiscretion in food or drink, but in a casual 
manner she stated that she had been taking pills three or four times 
daily, procured from a chemist, with the object of bringing on her 
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menses, which had not appeared for two months, and that these pills, 
when broken and put in water before swallowing, turned the water the 
colour of ‘ Condy’s Fluid.’ I took away one of the pills for examination, 
and found it to be of large size, ovoid in shape, coated with sandarach, 
and sliould say it would contain about two grains of permanganate of 
potassium. She finally recovered in a week’s time. The amount of 
permanganate of potassium taken by the patient during a period of four 
days was twenty-two grains.” 


Alum. 

The double sulphate of aluminium and potash, known as alum, is 
in common use as an astringent, but it acts as an irritant poison when 
given in large doses. Tardieu, who gives the details of two cases of 
fatal poisoning by alum li’lihnpoisonnement,” p. 218), is of opinion 
that from half an ounce to an ounce of the salt is a fatal dose for an 
adult. Ill 1888 Bull communicated to Sir Thomas Stevenson a case in 
which a diphtheritic child, ait. three years, died from the effects of a 
teaspoonful of alum given in s^u'up as an emetii*. The child did not 
vomit, and died shortl}^ after. ’Phe mucous membrane of the stomach 
was red and velvety, as if from the effects of a powerful irritant. 

Sodium Borate or Borax. 

Source and Method of Occurrence.— Borax, whidi is the 
sodium salt of boracic acid, and the acid itself, are used very Jargel}'' 
both as mild antiseptics in surgery and also as food preservatives ; it 
is therefore right that unpleasant symiitoms arising from their use 
shouhl lie noted here. Two fatal cases have indeed been reported 
ill the B, il/. J., Epit., 2, 1901, par. 401, which runs as follows (the 
editor has been unable to obtain further iiarticulars) : — 

Itiiiehart {TJierap, Gaz., October 15th, 1901) records two rare cases of the 
sjunptoiiis of poisoning with boracic acid, and points out the importance of the 
subject in view of tlie use of boracic acid as a food preservative and the general 
belief in its supposed innocuousness. In two fatal cases cited by Wood (work on 
Therapeutics), of Philadelphia, the symptoms were nausea and vomiting, hiccough, 
an erythematous skin eruption, fall of teinperatnre, and fatal collapse. The mind 
remained clear. Tho /text -book dose of boracic acid — ton grains every four or live 
hours — is regarded as too large and prone to induce symptoms of cardiac onfceble- 
mciit and collapse. Case 1. — Man, aged thirty-eight years, had posterior urethritis 
treated with weak AgNOa solution locally, and five-grain (loses of boracic acid by 
the mouth every four hours. Two days later there followed extreme weakness, and an 
erythematous rash beset with papules and vesicles developed on tho back of the 
hands and between tho fingers. Pulse weak, but not accelerated. The symptoms 
subsided slowly upon withdrawal of tho boracic acid, ami i-eappeared on resuming 
the drug. The case would probably have ended fatally if the cause of this alarming 
collapse had escaped detection. Case 2. — Man, aged fifty years, had a suprapubic 
lithotomy porfonned on him, and the bladder waslied out daily with saturated 
solution of boracic acid, and five grains of the drug given by tho mouth every four 
hours. Ten days after the operation there ax)peare(l an orythoinatous rash about 
tho wound and spreading over the hypoga^tmim. Scales find crusts formed on the 
rash, and tho skin thus affected became thickened and infiltrated as in eczema. On 
discontinuing the boracic acid tlio eruption slowly disappeared, and on resuming 
the drug it reappeared in two days. The drug was slowly eliminated from the 
system, and hence tho rash could honuido to reappear witli ease. Albuminuria and 
weakness became prominent s^Tuptoms during tho ai)pearanco of the rash in this 
patient ; the pulse was feeble, naifsoa was jn-esent, and at tho height of the erux)tion 
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the temperature rose one or two degrees above the nonnal. Rinehai-t concludes 
that in view of the above facts the use of boracic acid as a food preservative should 
be discontinued, “ as the poisonous effects of any quantity sufficient to preserve 
food would appear to be proven/* 

Tills article brought forth tlie following rejoinder from Dr. Oscar 
Liebreioh (Pharni. Inst., Berlin) : — 

Under the heading “Poisoning by Boracic Acid'* there appeared in the 
“Epitome’* of the B, M* »/., I)ecenilK>r 7th, 1901, par. 401, an abridged account of 
several cases reporteil b}" (1. F. Hiiiehart {Thmip. (raz., Philadelphia, No. 10). 
Unfortunately, the abridged account leaves out some very impiirtaiit data, so that 
it is impossible for the reader to form a correct ojiinioii of the cases. 

Mr. Kinehart had two cases: the first, a man aged thirt 3 ^-eight, with posterior 
urethritis, was given five-grain doses of boracic acid b^*^ tho mouth oveiy foui- 
hours ; tho second, a man of fifty, received a similar dose by tho mouth every four 
hours, and also had his bladder washed out dailj’* witli a concentrated solution of 
boracic acid. In both cases seiious after-offocts wore observed. 

1 would hero remark tliat tho first and so(jond (!ases are mr)ro alike in cliaracter 
than would appear from tho account in the “Epitome.** For the original article 
states that in tlie first case also the bladder was washed out periodically" with a 
concentrated solution of boracic acid. Now, it has never been denied that wasliing 
out body cavities and tho bladder with very largo doses of boracic acid in cases lik(i 
tho above, that is, where tlie epithelium is not in a iiorniai condition, maj’ entail 
serious coiisoquoncos. It must bo borne in mind that a concentrated solution of 
boracic acid is a 3 jior cent, solution, and that one or two litres of it are often 
omjdoy'od, so that about sixty grams, that is, about two ounces of boracic acid pass 
through the bladder, which thus has occasion to absorb a far larger amount of 
boracic acid than is ov<?r given by" tlie mouth. Jn tho above (uisos, thoroforo, tho 
five grains given per os every lour hours are so small an amount comparatively that 
they' cannot be considered as playing any" part in the dangerou.s effects observed. 

The account in tho “ E})itomo ’* further speaks of two fatal cases of bonicic acid 
2 >oi.soning observed by" 0. II. Wood ; but it omits tlie statement in both these cases 
too — as in the first two — there was washing out with coiicontratod solution of a 
lumbar abscess in ono case and a jileuritic cavity" in tlio otlua', Tho account in tho 
'“Ejiitome” also omits two important remarks of Wood, lie says Thoy" 
(boracic ac^ids and salts) liavo a veiy feeble effect upon the animal sy stem, ** and, 
further, tliat his experiments .show “that enormous doses deiiressod the sjiinal 
centre of the frog,” that is, of course, in the shape of subcutaneous injections. 

In conclusion, 1 .see no reason to modify my" statement in my pamjdilot on 
“Borax and Boracic Acid” (J. and A. Churcliill, I^ondon, 189tq, namely, that thoro 
are no cases on record of jioisoning from tho internal use of borax and boracic acid 
in (loses .such as are (justoinary for tho preservation of food, Jiiid even in far greater 
dost?s. But I h.'ive never denied that exce.ssivo absorption from body" cavities may" 
cause dangerous symjitoms. But Mr. Riueharl is wrong in considering those 
symptoms to have any' relation to, or connection with, tho doses used in the 
])re.sorvatioii of food. »Such rea.suning would lead us to discard substances such 
common salt and saltpetre, whicli even in wouk solutions may ciiuso dangerous 
accidents in the treatment of wounds. 

After coiisidenible search through medical journals, the editor lias 
not found any fatal cases rejiorted, hut in tlie Lancet, 1, 1899, j). 23, is 
a case of dermatitis and other toxic effects of horic acid, reported by 
Dr, li. H. Wild, and in the B, M. J., 1, 1899, p. 17, Dr. Sophia 
Grumpelt. recorils the following : — 

A short time ago, wliile attending a lady suffering from lon^-standiug inflam- 
mation of the bowels, I ordered irrigations of boracic acid twice daily — a talile- 
spoonful to a ])iiit of warm water. The result was most satisfact-orv as regards the 
disease, but after three or four injectiems she began to comi)laiu of headache, slight 
nausea, and inteu.so dry'uess of the skin. On discontinuing the use of the boracic 
acid injections tho symptoms ceased, to commence again with the resumption of 
iiTigatiou. They ceased only when the disease was so far cured that we were able 
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to use a solution of half the strength once daily. This is the first case I have met 
in which boracic acid caused unpleasant symptoms, and I have used it freely tor 
children. 

The official dose of borax is five to twenty grains, and the evidence 
seems distinctly to point to this as safe. 

Into the question of how far the addition of borax or the acid to 
food stuffs should be allowed it is impossible to enter here. The 
reader is referred to Liebreich’s book {supra). 

• Sodium Iodide (Nal). 

The following is taken from the 7i. M. J., Epit., 2, 1899, No. 148* 
Considering the slight toxicity of the salt, it would seem that the 
8)"philis had more to do with death than the iodide : — 

Franz {Wien, Klin, Wodi,, No. 23, 1899) reports a fatal case of iodine poisoning. 
The patient, a man aged seventy, suUored from artorio- sclerosis, chronic interstitial 
nephritis, and hypertrophy of the left ventricle. Ten years before ho contracted 
severe syphilis. On December 3rd and 4th ho was given fifteen grains of sodium 
iodide. This was followed by iodism and iodine acne. On the same day ap])eared 
sub-conjunctival potochioo, .swelling of the mucous membrane of the noso and 
throat, dyspncna and swelling of both testicles. On December 7th the nares 
ulcerated ; the urine contained albumen, hyaline and granular casts. No iodine 
was found in the urine. On December lOtli ihoro occuiTed inflammatory infiltra- 
tions in the skin of the face and trunk ; a phagodronic ulcer formed on the lower 
lip ; tho skin of tho tnink and extremities was covered with small al^sccsses and 
vesicles containing turbid yellowish-greeu .serum. This condition was followed by 
double hydrothorax, pulmonary oedema, and death. At the necropsy tho following 
changes wero found : pemphigus of the skin and mucous membrane of tho 
oesophagiis, chronic interstitial nephritis, hypertrophy and dilatation of tho heart, 
sero-fibrinous pericarditis, double hydrothoj*ax, oedema of brain and lungs, chronic 
perisplenitis, and commencing cirrliosis of the liver. Tho explanation of the case 
IS that owing to the di.seasod .state of tho kidneys the iodino was not eliminated, and 
tho ainonnt retained was sufliciont to cause death in such a broken-down subject. 

Poisoning by Silver Salts. 

Source and Method of Occurrence. — Tlie nitrate is the only 
salt that lias caused symptoms of iioisoiiiiig, ami that usually by acci- 
dental slipping when the throat is being painted with “ silver stick.” 
It is used as a pure preparation and also in a form known as “mitigated 
silver.” / 

Toxicity and Fatal Dose. — The actual fatal toxicity is not very 
great, but the irritation caused may be very severe. 

In 1861, a woman, let. 51, died in three days from the effects of taking 
a six-ounce mixture containing fifty grains of nitrate of silver (lunar 
caustic) given in divided doses. 

Duration. — The case below died in six hours, whicli is the shortest 
on record. 

Symptoms. — Pain in stomach, vomiting and purging come on 
rapidly as in most other irritants. 

A well-marked case of poisoning with this substance occurred to 
Scattergood. A portion of a stick of lunar causlio dropped down the 
throat of a child aged fifteen months. In spite of treatment, the child 
died in six hours iu violent convulsions {B. M. J., 1871, 1, p. 527, 
and Amer. Jour. Med. Scu, July, 1871, p. 287). 

Before bromide of potassium was used for epilepsy, silver used to be 
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given, and in many eases produced a peculiar discoloration of the skin, 
but such cases are now practically unknown. 

Treatment. — Common salt is the best antidote, forming as it does 
a chloride of silver which is insoluble in acids, but requires evacuation 
by emesis or purging. 

Post-mortem Appearances. — Only cliaracteristic of an irritant 
inflamnnition of stomach and intestiiies. 

Analysis. — Luff gives the four following tests for silver : — 

1. IJydrocliloric acid gives a wliite curd} precipitate of silver chloride, 
insoluble in nitric acid, but soluble in solution of ammonia. 

2. Potassium chromate gives in neutral solutions a red precipitate 
of silver chromate. 

3. liime- water produces a brown precipitate of silver oxide. 

4. Sodium phosphate gives a yellow precipitate of silver phosphate. 

Poisoning by Bahium Salts. 

Source and Method of Occurrence. — The salts of barium 
are commercial articles. The recorded cases have been due to accident 
and to suicide. The chloride enters into some rat poisons (Mann). 
The salts are used in sizing cotton. 

Toxicity and Fatal Dose. — The salts of barium are distinctl}’' to 
be looked upon as poisons; they have not only a local irritant action, 
hut it is also asserted that barium salts arc similar in tlieir action to 
digitalis ; that they are cardiac poisons, the ventricles of the heart after 
death being found rigidly contracted. 

The smallest quantity of a soluble barium salt that has produced 
death is one humlred grains in an adult ; one teaspoonful (Maun) of 
tlie powdere<l chloride liavS caused death. 

Duration. — This varies from one hour to seven days. 

Symptoms. — The,y usually produce great thirst, excessive vomit- 
ing and purging, convulsions, dilated pupils, and paralysis. Tlie j^ost- 
inortem appearances are variable, except that intense inflammation of 
the lower bowel (rectum) is constantly observed in fatal cases. Vide 
also eases below. 

Treatment and Antidotes. — An ounce of sulphate of soda or 
Glauber’s salts dissolved in a tumbler of water sliould be administered, 
with the object of converting the soluble barium salt into the insoluble 
sulphate of barium. The stoniaeli-pump or tube should he afterw^ards 
eniifloyed, and the stomach thoroughly washed out. The after-treat- 
ment should be directed to overcoming the dei)resseiit and convulsant 
action of the poison. The patient should be wrai)ped in warm blankets, 
and hot-water bottles aj)plied to the feet; brandy sliould be given cither 
by the mouth, rectum, or hypoderinically, to counteract collapse. If 
much pain persist, hypodermic injections of morphine should be 
employed (laiff). 

Post-mortem Appearances. — In one case at the post-mortem 
examination, made fifty-six hours after deatli, the stomach was found 
much ecchymosed from the fundus to the lesser curvature. The 
eccljymoses were in lai’ge patches over the fundus, in smaller patclies 
towards the middle, and in still smaller patches at the pyloric jiortion 
of the organ. The intervening membrane was covered with a little 
mucus. Particles of the poison were found imbedded in tlie mucous 
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membrane. The peritoneal aspect of tlie stomach was of a pale red 
tint. There were numerous ecchymosed patches in the duodenum. 
Two grains of carbonate of barium were extracted fi-om the stomach. 
The quantity taken could not be ascertained. Traces of barium were 
also detected in the liver ('* Archiv. der Pharm./’ [3] 4, 1674, p. 426). 

Mann (Zoc. cit.) states that in one case the stomach was perforated. 

Tlio editor cannot find that there is anything special to barium 
poisoning to be found in the post-mortem except tlie metal itself by 
analysis. 

Analysis. — Chloride of Barium crystallises in thin plates : it is 
soluble in water. 1. The solution yields an insoluble wliite precipi- 
tate with snlpliuric acid or an alkaline sulphate. This precipitate is 
insoluble in nitric acid. 2. The powdered salt, burnt on platinum wire 
in a smokeless flame, imparts to it a greenish-yellow colour. 3. Chlorine 
may be detec.ted by a solution of nitrate of silver {ride also p. 552). 

Carbonate oj Barium is a white insoluble powder. It is entirely 
dissolved with effervescence (carbonic acid) by diluted hydrochloric acid. 
This solution on evaporation yields crystalline plates of chloride of 
barium, which may be detected by the processes above mentioned. 

Cases. — A woman, mt. 33, took by mistake for Ej^som salts loss than a toaspoonful 
(()ne hundred grains) of tlio chloride. In half an hour Ihcrowas a feeling of deadly 
sickness, with shai*p burning pains in the stomach and bowels. Vomiting and 
purging sot in violently, the x^urging being attended with straining. An hour and 
a half after who had taken the i^oisou the following symptoms wore observed : the 
face pale and anxious, eyes dee^dy sunk, surface cold, heart’s action fcjoble, pulse 
scarcely perceptible, tongue natural and warm, loss of muscular power, sensation 
and intelligence not affected, pupils natural. Fluids taken wore instantly rejected 
with a ropy mucus. There was pain in the stomach, singing in the ears, twitching 
of the face, and twisting of the legs and anus. In eight hours and a half the 
syinj)toTns had abated, but in about fourteen hours the purging had returned, aud 
the symptoms were much worse. There was a loss of voluntary muscular power. 
The breathing w\as slow and laboured, aud indicatod effusion in the bronchial tubes, 
but tlio woman was sonsiblo. An hour later she was convulsed, and tlieso con- 
vulsions continued in paroxysms for two hours, when she died, sovonteeu hours 
after taking the x)oi8on. During the fits she had several watery ovacuations, and 
consciousness was lost. There was no post-mortem examination 1859, 1, 

P* 211). 

A case of poisoning by this salt is reported by Wildberg. The symx)toms wore 
those of irritation, combined with an affection of the brain and nervous system. 
Giddiness, convulsions, and i)ai*jdysis were remarked among them. In the case 
referred to, half an cainco iiroved fatal in two hours: in another instance one 
ounce taken by mistake for Glauber’s salts, destroyed life in an hour. In small 
doses, even, the chloride has been observed to affect the system powerfull 5 ^ Orfila 
found that chloride of barium was absorbed: ho detected it in the liver, spleen, and 
kidneys of animals poisoned by it (“Ann. d’Hyg.,^’ 1812, 2, 217). A fatal case of 
poisoning by nitrate of bariuniy taken in mistake for siil])hur, is reporto«l {Pharm, 
Jour., 18(19, p. 181). Another fatal case is recorded in the same journal for June, 
1872, p. 1021. 

A man employed in sizing cotton swallowed a portion about the size of a bean, 
thinking ho was taking Epsoju salts. Ho died in about foiu'teeu hours. The 
symptoms wore at first those of irritant poisoning, but in the later stage paralysis 
took place. The medical witness stated that he had found twelve grains of this 
salt sufficient to kill a dog. 

In March, 1892, a female servant was given one hundred and fifty grains of 
chloride of barium in mistake for Carlsbad salts. In twenty minutes she vomited. 
After two hours she was collax^sed, with convulsive twitchings of the mouth, a 
rapid and feeble pulse, pain in the region of the stomach, and profuse wabiiy 
diarrhoea. The vomited matter coiitainod much blood. • Death occurred in about 
two and a half hours. No post-mortem examination was made. 
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Carbonate of Bariuvi is said to have destroyed life in two cases, in each of which 
only one drachni was taken ; but the following case shows that this compound is 
not so poisonous as the cliloride. A young woman swallowed half a toacupful of 
the powdered carbonate, mixed with water, at a time when she had been fasting 
t went}’ -tour hours. There was no particular taste. In two hours slie experienced 
dimness of sight, double vision, singing in the ears, pain in the head, and throbbing 
ill the temples, with a sensatioii of distension and weight at the pit of the stomacli. 
There was also palpitation of the heart. After a time she complained of pain in 
the legs and knees, and cramp in the calves. She vomited twice a fluid like chalk 
and water. The skin was hot and dry, the pulse frequent, full, and hard. Those 
symptoms giadually abated, and she recovered, although the pain in the head and 
stomach continued for a long time {Meif. Gaz,, vol. 14, p. 448). The carbonate is 
used as a poison for rats an<l mice. 

A fomtde, mt. 28, finding herself pregnant, took an unknown quantity of 
carbonate of barium with suicidal intent. About 6 p.m. she vomited, and had 
severe pain in the stomacli. ^hc slept well, however, without further vomiting. 
Next morning after breakfast, at 7 a.m., vomiting was repeated; nevertheless, she 
walked to her situation about three miles distant, whore she aiTivod about 9 a.m. 
She then looked pale and anxious, and complained of sovcro abdominal pain. She 
wont to the privy repeatedly, either on account of diarrhoea or tenesmus. Nevm*- 
tholess she attended to her duties as a domestic servant, but the vomiting and 
desire to go to stool persisted. At 2 p.m. she went to bed. At 4 p.m. she was 
found cohl, pale, restless, and weak. There was no vomiting. At 8 p.m. she had 
alternate flushings and rigors. Speech was a mere indistinct whisper. Swallowing 
was ditlicult, ami respiration lalK)urod. At d a.m. she was distressed, the breathing 
was short; she was perfectly conscious. She was found dead at 4 a.m., thirty- 
four hours after the coinuion<;omcnt of sj’mptoms. The exact time at which the 
poison wa.s taken was not ascertained. 

PojsoNixa BY Magnesium Salts. 

Tlie ordinary i)urgiitive salts, tliougli not usually classed as 
poisons, may, nevertlieless, act fatally when taken in excess. Tlie 
B. M. J. (1891, 2, pp. 490 and 574) records two fatal cases of poison- 
ing by Epsom salts. In one of these cases one ounce only of the 
substance was taken — an ordinary large dose. 

Ill the Pharm. Jouj\, September 12th, 1896, p. 235, Dr. Headley 
Neale is quoted as recording a case of poisoning by Epsom salts in a 
lad aged fifteen, who had taken an ounce for the relief of constipation. 
Vomiting, cyanosis, stupor, and tetanic spasms were among tlie 
symptoms, with weak pulse and cold extremities. Finally under 
cardiac stimulants the jiatient recovered ; and Dr. Lull* has recorded a 
fatal case from a similar dose. 

It is generally to be noticed that if these ordinary saline purga- 
tives do not exert their expected action of pui’gation they are likely to 
give rise to toxic symptoms, for they exert a deleterious action on the 
heart after absorption. For a case of this nature happily not fatal, 
vide Lancety 2, 1896, p. 461. 

Poisoning by Zinc Salts. 

Source and Method of Occurrence. — The sulphate of zinc is 

employed to some extent in medicine as a safe and reliable emetic ; 
dose, ten to thirty grains ; also as tonic dose one to three grains. 

The cliloride practically only occurs as a disinfectant under the 
name of “ Burnett's Fluid.” 

The sulphate is a pure irritant without corrosive i)roperties. 

A case is reported, in which it is supposed that the sulphate 
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destroyed life by its slow or chronic effects (Lancet^ 1869, 2, p, 210). 
Neither the sulphate nor the oxide of zinc can be regarded as powerful 
irritants, although they are usually described as poisons. Tardieu and 
Roussin have published a case of criminal poisoning by sulphate of 
zinc administered in soup. A woman, tet. 60, died in three days 
under the usual symptoms of irritant poisoning (gastro-enteritis). 
Zinc was detected in the coats of the stomach and intestines, as well 
as in the spleen and liver (“Aim. d*Hyg.,“ 1871). 

In cases of einlepsy, sulphate of zinc lias been given in doses of 
forty grains three times a da}’, first commencing with small doses. As 
a rule no ill effects follow, and none of the usual symptoms of irrita- 
tion are observed. AVith respect to oxide of zinc^ it has been pre- 
scribed ill large doses without injury to health. An epileptic took as 
much as one pound in seven months, the largest quantity taken in one 
day being seventy grains. Although he did not suffer from tlie remedy, 
the disease was not cured {Lancet, 1862, 1, p. 224). 

“ Burnett’s Fluid ” is a highly concentrated solution of the pure, or 
sometimes impure, chloride of the metal, containing about 220 grains 
of the salt ])er fluid ounce ; it has been taken by accident in several 
cases, and in one instance was supposed to have been criminally 
administered as a jioisoii. In 1891 three deaths from zinc salts were 
recorded in hhigland and AV^ales, but none in 1901. 

For an account of wholesale poisoning by drinking water impreg- 
nated with a zinc salt, probably the carbonate, vide B. M, J., 2, 1901, 

p, 616. ^ 

Toxicity and Fatal Dose. — It is obvious from the above that 
the toxicity of zinc is very slight. Luff reports (For. Med.) that 
death has occurred in an adult after Liking an ounce and a half of the 
sulphate, but lie gives no reference. 

In one case a lady recovered after taking sixty-seven grains 
{Lancet, 1866, 1, p. 540). In another, which occurred in 1872, com- 
municated by Mackintosh, a man, tet. 20, recovered in a few days after 
taking an ounce of sulphate of zinc by mistake for Epsom salts, to 
which it closely approximates in aj^pearance. There was early 
vomiting and purging of a most violent kind, with great prostration 
of strength. The greater part of this large dose was no doubt thus 
carried out of the bo/ly. 

The chloride, or at least “Burnett’s Fluid,” is much more toxic, but 
the exact doses of the chloride are not available. Luff {loc. cit,) says 
six grains have proved fatal. 

Duration. — Recovery is rajud after the sulphate, but, as might be 
expected, with the more corrosive chloride much longer periods are 
required for recovery. 

In one case, about two ounces of a solution containing only twelve 
grains of the chloride wore swallowed. The patient immediately felt 
pain and nausea ; vomiting followed, and she recovered, but suffered 
from some indisposition for three weeks. In a second case, a wine- 
glassful, equivalent to at least two hundred grains of solid chloride, 
was swallowed. The man instantly experienced a burning pain in the 
gullet, burning and griping pain in the stomach, great nausea, and 
coldness. Vomiting came on in two minutes; the legs were drawn up 
to the body ; there was cold pgrspiration, with other signs of collapse. 
M.j. — voL^ ir. 29 
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The man perfectly recovered in sixteen days (Edin, Med. and Surg. 
Jour., December, 1818, p. 835). 

Symptoms. — Tlie symptoms produced by an over-dose of suli>hate 
of zinc, Avliich is a powerful emetic, are pain in tlie abdomen and 
violent vomiting, coining on almost immediately, followed by severe 
purging. After death the stomach and intestines have been found 
inflamed. This salt may cause death indirectly as the result of 
exhaustion from Auoleiit vomiting when an ordinary dose lias been 
given to a person already debilitated by disease (Med. Times and Gaz., 
1863, 2, p. 78). 

Cases show that a concentrated solution of the chloride has a 
strong corrosive action, destro 3 dng the membrane of the mouth, 
throat, gullet, and stomacli. There has been frothing of the moutli, 
with general lividity, and coldness of the skin. In a case in which only 
a mouthful of the fluid had been swallowed, the patient experienced 
giddiness and loss of sight, Avith immediate burning heat in the 
stomach : vomiting and purging came on, and the former symptom 
continued for a week. There Avas so much irritability of the stomach 
for a period of three weeks, that the patient became greatl}^ reduced. 
Among the earl}" symptoms was loss of voice, Avhich did not return for 
five weeks {Med. Times, 1851, 2, pp. 382 and 497). R. Hassall mot 
with a case in which the nervous symptoms Avere strongly marked, and 
were of a ijeculiar kind. Three ounces of Burnett's Fluid" Avere 
swallowed. There was immediately a sense of constriction in the 
throat, with a hot burning sensation in the stomach. There was no 
pain in the mouth, and there was no ai)i)earance of corrosion in this 
cavity nor on the lii)s. There was incessant vomiting, the vomited 
matters consisting of thick mucus streaked Avith blood ; and some 
portions of mucous membrane Avere discharged. There was no purging 
until the third day, Avhen the discharges from the bowels had a coffee- 
ground appearance. After the lapse of a fortnight, a train of ner\"ous 
symptoms set in, indicated by a complete perversion of taste and smell, 
'the patient recovered in about three montlis {Lancet, 1853, 2, p. 169). 
A case Avhich occurred to Markham proved fatal in about ten zveeks 
after tlie poison had been SAvallowed. The patient, a woman, sst. 46, 
took half a wine-glassful of “Burnett's Fluid," equal to about one 
hundred grains of chloride of zinc. Immediately after taking it, she 
suflbred from vomiting and pain in the stomach. She drank freely ot 
water : the A'omiting ceased in a few days, and she appeared to have 
recovered. Jn about three weeks the A^omiting returned : it Avas 
incessant, and Avith this there was pain in the stomach. She sank 
exhausted, evidently from the secondary effects of the poison (Med. 
Times and Gaz., 1859, 1, p. 595). 

Tuckweil recorded the following case (B. M. J., 1874, 2, p. 297). 
A woman, let. 21, drank three-fourths of a teacupful of “Burnett's 
Fluid." As the fluid passed doAvn into the stomach she felt no pain, 
but directly afterwards she was seized with a violent burning pain at 
the pit of the stomach, and vomited. Six hours later, when admitted 
into hospital, an emetic Avas given, and vomiting encouraged by the 
administration of Avarm Avater. Next morning she had a feeling of 
much faintness, and a burning pain with tenderness at the epigastrium 
and under the left ribs. The throat was sore, and there was some 
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difficulty in swallowing. She had retched frequentlj ’' ; but there had 
been no action of the bowels. The lips, mouth, and tongue were 
unhurt ; but the soft palate, uvula, tonsils, and pliaxynx were inflamed. 
The pulse was rapid and feeble. Pain and sickness continued, with 
intermissions; slie gradually became feebler and emaciated, and died 
one hundred and sixteen days after the taking of the poison. The 
body temperature, wliich at first rose to 100‘6° Fahr., fell before deatli 
to 96*^. 

Treatment. — White of egg and milk should be given. Bejmiid 
this there is little to be done, for vomiting occurs from the i)oison so 
freely tliat there is no necessit}’^ to empty the stomach. 

Post-mortem Appearances. — These are not characteristic of 
zinc, but )nust be recorded as facts. They are the natural results of 
strong in-itants, with slight corrosive power, and were probably more 
duo to tlie free hydrochloric acid than the chloride of zinc. 

In the case of an infant, aged fifteen months, which died from the 
effects of this poison, the lining membrane of the mouth and throat 
was white and opaque. The stomach was hard and leatliery, con- 
taining a liquid like curds and wheJ^ Its inner surface was corrugated, 
opaque, and tinged of a dark leathern hue. The lungs and kidneys 
^vere congested. TJie fluid of the stomach was found to contain 
chloride of zinc (Med. Times, July IStli, 1850, p. 47). Tlie concentrated 
solution of chloride of zinc is both a corrosive ami an irritant poison, 
exerting also occasionally an action on the nervous system. In a case 
which [>roved fatal at Guy’s Hospital in 1856, tlie coats of the stomach 
were excessively tliickened, and had a leathery consistency. In 
another case, the stomach is described as being shrivelled up and 
ulcerated (Pharm. Jour., January, 1867, p. 420). In Markham’s case, 
tlie stomach was so constricted at the intestinal end by a cicatrix, that 
it would only admit a crow-quill. The pyloric opening was involved 
in this cicatrix, which was about one quarter of an inch wdde. There 
was no other sign of disease in the body. This case proves that death 
may occur from the poison even after apparent recover 3 \ Chloride of 
zinc may destroy life either hy producing stricture of the gullet or 
pylorus, or by its chemical action on the lining membrane of the 
stomach, leading to a loss of power of digestion, emaciation, and 
exhaustion. In 1863 several deaths were reported to Jiave taken 
place in consequence of “ Burnett’s Fluid ” having been mistaken for 
medicine. In one of these a lady sivallowed a wine-glassful in place of 
fluid magnesia. She sulfered severely, and died from the secondary 
consequences of the poison in six weeks. In another, a girl, set. 17, 
swallowed half a wine-glassful of the fluid, arid died from the effects in 
less than two hours. J’he s^unptoms here were copious vomiting of 
frothy mucus with shreds of membrane, and cramps in the legs, which 
XV ere drawn up to the abdomen. In Tuckwell’s case (above), xvith 
the exception of the cardiac orifice, xvhich xvas healthy, the whole of 
the mucous membrane of the stomach was of a» deep red colour, 
thickened, and softened. This redness wns uniformly intense, as far as 
that part of the fundus xvhich laj^ in contact with the spleen ; here the 
redness was deeper than elsewhere, and there xvas an ulcer of the size 
of a ixenny-piece, which had ixenetrated the coats of the stomach, but 
had been prevented from perforating, partly by the spleen, xvhich 
• * 29—2 
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formed the floor of the ulcer, partly by adhesions which passed from 
the spleen to the stomach. The pyloric orifice was small and tight 
from firm contraction of the sphincter; but there was no real con- 
striction of the opening. There was also congestion along the whole 
length of the intestinjJ canal. (Other cases, in whicli the symptoms 
and appearances were somewhat similar, will be found reported in tlie 
Lancet, 1864, 1, p. 35 ; and 2, p. 267.) 

Analysis. — The sulpliate is seen in white prismatic crystals, closely 
resembling in appearance Epsom salts and oxalic acid ; from oxalic acid 
it is distinguished by remaining fixed when heated on platinum-foil ; 
from Epsom salts, by tests applied to its solution. It is readily 
dissolved by water, this fluid taking up about one-third of its weight at 
ordinary temperatures. The solution has a slightly acid reaction, and 
the following tests may be applied to it for the detection of zinc. 
1. Ammonia and potash give white precipitates, soluble in excess of 
the alkalies. 2. Ferrocyanide of potassiam, a white precipitate. 
3, Sidphuretted hydrogen and sulphide of ammonia, milky-white preci- 
pitates, provided the solution is imre and neutral, or nearlj’^ so. If the 
solution is very acid, sulphuretted hydrogen ]>roduces no effect 
whatever. 4. Zinc may be separated in the metallic state by placing 
in the solution a slip of magnesium {vide also p. 552). 

In Organic Liquids. — If the sulphate is dissolved, and the solution is 
not too acid, we may pass into it a current of sulphuretted hydrogen 
gas ; the presence of zinc is immediately indicated by a milky-white 
precipitate; the sulphide may be collected and decomposed by boiling 
it with hydrochloric acid. The solution may be then tested for zinc. 
This compound being frequently employed as an emetic, may be 
innocently present in an organic liquid, or in the contents of tlie 
stomach. Sulphate of zinc has been occasionally fraudulently added 
to bread (Horn’s VierUdjalirsschr,, 1870, 1, 323). 

Of the Chloride . — The chlorine may be detected by nitrate of silver 
— the zinc by the tests already described. If a portion of the diluted 
solution is placed in a platinum capsule, and the platinum touched 
with magnesium, the zinc is immediately obtained in the metallic 
state. 

Zinc can be detected in the tissues ordy by incineration at a low 
temi)erature, and an examination of the ash. The chloride is, however, 
sometimes used for the preservatioji of the dead body. Tliis might 
account for its occasional presence. 

Case. — The following is reported l)y Dr. Mackintosh (B.M. J,, 2, 
1900, p. 1706). The packet contained one ounce of the sulphate, but 
it is i)ossible that she swallowed two ounces : — 

I was called to see A. 0. , a widow, aged fifty-throe years, at about 5 p.m. ou July 5th, 
1900. She was said to have swallowed a large packet of sulphate of zinc at soiue 
time between 1 and 3 p.m. She was suffering from severe pain in the stomach 
and bowels, paleness of tho coiintonance, coldness of the limbs, iiTeguhir pulse, 
and cold sweats, with pm-ging, but had only vomited about a teaspooiiful. I 
administered a large f-mount of carbonate of soda diluted freely with tepid water. 
Copious vomiting of a white fluid ensued (show'ing presence of carbonate of 
zinc). After which I directed that she should bo frequently given white of egg 
and milk, and later on, when signs of collapse appeared, whisky with the latter. I 
injected J gr, of moi-phine for the pain, and afterwards gave 1 gr. opium tabh^ts 
at intervals. I saw her again at 7 and 9 i).m. At tho latter time she seemed 
easier. When visited at 9.20 a.m. on July* 6th she was almost pulseless and 
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collapsed. Every eflort was made to revive her, but sbo died in a state of collapse 
at about 10.30 a.ui., about twenty hours after taking the poison. Necropsy made 
forty-eight hours aRer death. 

Externally, — The body was well nourished : post-mortem Hvidity slight, decom- 
position rapid. 

(hnditiou of the Head and Viscera, — ^The membranes of the brain were congested, 
and there was ii Large uniount of blood-stained serum in the sinuses. The brain 
weighed 2| lbs. ; the arteries at the base were congested, and there was a con- 
siderable amount of serous fluid in the left venti’iclo, and a little in the right. 

Condition of Thorax and Viscera, — The pleura was normal and non-adherent. 
Both lungs wero engorged with dark blood. Heart normal, although slightly 
hypertrophied. 

Condition of Abdomen and Viscera, — The stomach contained partially digested 
egg and milk. The mucous membrane lining it showed patches of intense 
inflammation, but this was much more marked in the small intestines, which were 
inflamed throughout. Tho inflammation in tho large intestine was, again, of a 
patchy character. So vivid was the congestion of tho small intestines that it was 
plainly visible from the outside before they were slit up. Liver, «7l ozs., anoemic 
but otherwise normal. »Splooii, soft and congested. Loft kidnoy, 4^ ozs., and 
fatty; right, 4 ozs., normal. 

Poisoning by Mercury and its Salts. 

Source and Methods of Occurrence.— Mercury is a metal 
very largely indeed used in arts, commerce, and in medicine. Its 
source from mines is interesting, as in the course of thus obtaining it 
for commercial purposes the workmen appear to sutler from chronic 
affections due to the metal. 

The following forms of mercury and its compounds have been 
known to cause symptoms of poisoning; — 

1. Mercury in jiietallic form ; simple medicinal fomis. 

2. Cnlomel. 

3. Mercuric chloride ; corrosive sublimate. 

4. White precipitate, 

5. Ked precipitate. 

6. (Jinnahar or vermilion. 

7. Cyanide of mercury. 

8. Mercuric sulphate. 

9. Turpetli mineral. 

10. Nitrates of mercury, 

11. Sulphocyanide of mercuiy, 

1. Metallic Mercury is not usually regarded as a iioison. A large 
quantity of it in the fluid state may often be swallowed without 
affecting health, or without causing more uneasiness than that which 
may arise from its great weight. It may, however, wdien swallowed 
produce salivation and the other constitutional effects of mercury. It 
rapidly passes tliroiigli the bowels. If the mercury is breathed or 
swallowed in a state of vapour, or if applied to the skin or mucous 
membranes in a state of minute mechanical division, in which state it 
appears to be easily susceptible of oxidation, it is liable to be absorbed, 
and to produce a poisonous action on the body. The effects are prin- 
cipally nuinifested salivation, trembling and irfvoluntary motions of 
the limbs, loss of appetite, and emaciation. These symptoms are 
occasionally seen in workmen engaged in trades in which they are 
exposed to the inhalation of mercurial vapours. Cases of mei’curial 
poisoning are not so frequent as those of poisoning by arsenic. In 
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England and "Wales, in the year 1891, six deaths from mercurial 
poison were recorded. 

Blue pill and mercurial ointment are preparations in which iiicrciiry 
is finely divided, and probably, as in the mixture of mercury and chalk, 
more or less oxidised, A woman is reported to liave died from taking 
excessive doses of blue pill {Med. Times and Gaz.^ 1863, 1, p. 466). 
Blue or mercurial ointment, which contains nearly half its w’eight of 
mercury, lias attracted attention by reason of its poisonous effects on 
cattle. It is employed for the purpose of dressing sheep, in place of 
arsenic, and twenty-iive tons of this ointment were sold in one year by 
a druggist in Boston, chiefly to farmers. Sheep poisoned with mer- 
curial ointment have been sent for sale to the dead-meat markets in 
London. This is an (usually) unsuspected source of a noxious element 
in food for human beings. 

Mercury with chalk is commonly regarded as an innocent medicinal 
compound of the metal, but if long kept and exposed to light a portion 
of the mercury passes to the highest state of oxidation, and thus pri)- 
<luces a poisonous effect upon the system. This may account for the 
severe symptoms which have sometimes resulted from this preparation 
in medicinal doses. Duncan and Seely state that in one sjiecimeu 
which should have contained 37*5 parts of metallic mercury 4'()5 parts 
had become converted into black mercurous oxide, and 22’25 parts into 
red mercuric oxide. 

2. Calomel {Mercurous Chloride — Suhchloride of Mercury), — This 
substance, although commonly regarded as a mild medicine, is (•apable 
of destroying life, in small doses, by causing excessive salivation 
wdtli ulceration and gangrene, and in large doses by a(;ting as an 
irritant poison. 

3. Corrosive Sublimate. — This substance has received a variety 
of chemical names. It has been at various times call(3d Orymuriate, 
Chloride^ Bichloride, Mercuric Chloride, and Perchloride of Mercury. 
To prevent any confusion from scientific chemical nomenclature, the 
old and popular name of Corrosive Sublimate, expressing the principal 
properties of the substance, is here retained. It is commonly seen 
under the form of lieavy crystalline masses, or of a white crystalline 
powder. Its taste is powerfully astringent and metallic, so that no 
poisonous quantity of it could be easily swallowed without a person 
becoming immediately aware of it. It is very soluble in water, hot or 
cold, and speedily sinks in it, in which properties it differs strikingly 
from arsenic. One hundred grains of a cold saturated solution hold 
dissolved about seven grains of corrosive sublimate, and one hundred 
2>arts of boiling water (212° Falir.) will dissolve sixty parts of the poison. 
It is also readily dissolved by alcoliol and ether. 

The following note from the Lancet, 2, 1893, p. 506, shows one 
means of accidental poisoning by corrosive sublimate : — 

‘ ‘ Anna Rni)pGrt was charged by the Phariiiaceutical Society of Ireland with selling 
a certain skin specific containing poison and with not being duly licensed under 
the Phannacy Act. Evidoiuio was adduced proving that the preparation in question, 
which was known as ‘ Ruppert’s Skin Tonic,’ was purchased at a shoi) in Grafton 
Street, over the door of which was the namo of Anna lluppert. The poison contained 
in this 2)rei)aration was (jorrosivc sublimate to the extent, according to Professor 
Tichborne’s analysis, of eight grains to the bottle. We have had occasion ourselves 
to submit this ‘ tonic ’ to analysis, and found that there were present in solution 
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1*6 grains of coiTosivo subliinato in each fluid ounce, so that a hottlo of half -pint 
capacity would hold nearly thirteen grains of porchlorido of mercury, a fourth of 
which quantitj’' has been known to bo sufficient to produce fatal results. Yet the 
preparation is described as being a perfectly harmless astringent for cleansing the 
skin and removing freckles. It is true that it is recommended for external use 
only, but the ease with which mercurial compounds are absorbed through the skin 
is well known, two cases of death, in fact, being on record as resulting from the 
application of corrosive sublimate in this manner.*’ 

4. White Precipitate {AmmoniO'^MercALric Chloride — Ammoniated 
Mercury), — In 1850, a woman wlio was indicted for administering this 
substance to her husband, owed her acquittal to the lenient assumption 
in her favour that it was not a poison. Out of fourteen cases which 
the author collected, in wliich white ju'ecipitate was taken in doses 
varying from a few grains to forty, two only proved fatal ; and one of 
these was the subject of a trial for murder (jR. v. Moore, Lewes Lent 
Ass., 1800). 

6. Red Precipitate {Mercuric Oxide — Red Oxide of Mercury ), — 
This substance is poisonous, but instances of poisoning by it are rare. 

6. Cinnabar — Vermilion {Mercuric SnljAiide). — The term 
Cinnabar is applied to a dark and heavy compound of sulphur and mer- 
cury, while Vermilion is the same substance reduced to a fine powder. It 
is well known as a red pigment, and is sometimes employed in colouring 
confectionory and wafers. It is stated to have proved fatal to animals 
in the proportion of from thirty to seventy grains when apj)lied 
externally to a wound. Cinnabar is sometimes used for giving a red 
colour to ointments, sulphur ointment, and it is also employed as a 
colouring matter in vulcanised rubber for mounting artificial teeth. 
Although this insoluble compound of mercury cannot be regarded as 
an active irritant poison in the stoimicli, tlie jdacing of it in such a 
situation timt it siiould be always in contact with the mucous fiuids of 
the mouth is liable to lead to the usual consequences of chronic poison- 
ing hj' niercuiT. Mr. Frank Farmer informs the editor that this 
substance is still, in 1904, used to colour the cheaper forms of rubber 
used for palates. It is excluded from the better class goods (prices 
respectively are 8s. and 268. a pound), the substitute is a trade secret, 
but guaranteed free from mercury. Mr. Farmer has seen many cases 
of unpleasant results from the cheap rubber. In 1864 a medical man 
consulted the autlipr under the following circumstances. Upon the 
r(jcommendatioii of a dentist, he had worn this red composition as a 
frame for false teeth, in place of gold. After some time he perceived a 
metallic taste in his nioutli, the gums became inflamed and ulcerated, 
there was great weakness and want of nervous power, Avith pains in the 
loins and an eruption on the legs. When tlie composition was re- 
moved these symptoms abated. The substance contained a large 
quantity of vermilion : it had been mixed with the sulphur and rubber 
to give the appearance of the red colour of the gums. Wells has directed 
the attention of professional men to accidents of this nature. A patient 
of his, who had been provided with a frame of this description for tlie 
upper and lower jaws, perceived, soon after wearing it, a metallic taste 
in his mouth. His health failed, he lost his appetite and became 
emaciated : he suffered from flatulency, foetid breath, and looseness of 
the bowels : his pulse was 100 and weak, and his tongue coated with a 
white film. This man was pepuliarly sensitive to the action of mercury. 
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He left off wearing the teeth, and became gradually better and stronger 
{B. M. J., 1863, 2, p. 266). 

Sutro published a short abstract of a case in which the vapour of 
vermilion, applied externally, produced severe symptoms. A woman, 
by the advice of a quack, applied this vai^our to a cancerous breast. 
She employed three drachms of vermilion, and covered herself Avith a 
sheet, so that the vapour should only reach the body externally. After 
three fumigations, she suffered from sevei'o salivation and violent fever, 
w^hich continued for four weeks. The right arm became oedematous 
(Med, Times, Sej^tember 27th, 1845, p. 17). 

7. Cyanide of Mercury {Mercuric Cyanide). — This substance is 
an active poison, and has caused death in at least two instances. In 1828, 
a person who had swallowed twenty grains of this compound w as imme- 
diately seized wdth all the symptoms of poisoning by corrosive sublimate, 
and died in nine days. There w^as continued vomiting, with excessive 
salivation, ulceration of tlie mouth and throat, suppression ol' urine, 
purging, and lastly, convulsions of the extremities. On inspection, 
the mucous membrane of the stomach and intestinal canal was found 
extensively inffamed (Orfila, a^oI. 1, p. 735). Cliristison quotes a case 
in which ten grains destroyed life Avithin the same period of time 
{op. cit., p. 427), As a poison, the cyanide is not much inferior hi 
activity to corrosiA^e sublimate, but it has no corrosive properties. 

8. Mercuric Sulphate. — A case of suicide from this corrosive 
poison occurred in November, 1891. 

9. Turpeth Mineral {Basic Mercuric Sulphate — Snhsnlphate of 
Mercury). — Fatal cases of poisoning bj^ this compound are by no means 
common. Although insoluble in Avater, it is undoubtedly an irritant 
poison, and is capable of causing death in a comparatively small dose. 
A w’ell-marked instance of its fatal operation was communicated to the 
Pathological Society in 1847. A boy, a3t. 16, swalloAved one drachm of 
this preparation. It produced a burning sensation in the mouth and 
tliroat, and vomiting in ten minutes. In about an hour tliere was pale- 
ness, wdth anxiety of countenance, coldness of the surface, constant 
sickness, sense of heat and constriction in the throat, and burning pain 
in the stomach, Avith cramp. The irritability of the stomach continued 
in spite of treatment, and after tAVO days there was salivation, Avith 
mercurial fcotor. The gums acquired a deep bluish tint, and began to 
ulcerate. The patient died in about a week after taking the poison, 
Avithout convulsions, and Avithout suffering at any period from symptoms 
of cerebral disturbance. The princijial aj)pearances in the body were 
inflammation of the gullet, its mucous membrane at the lower part 
peeling off; the inner surface of the stomach near the tAvo openings 
(cardia and pylorus) Avas coA^ered Avith petechial spots ; the small intes- 
tines AA^ere contracted, the inner coat reddened, and petechial spots Avere 
found, but chiefly in the large intestines. The parotid and submaxillary 
glands Avere swollen. Mercury was detected in the intestines {Med. 
Gaz., vol. 39, p. 474). Another case was the subject of a trial for 
manslaughter at the SStaffbrd I^ent Assizes, 1862. A young man, eet. 27, 
by the mistake of a druggist, \A^as supplied Avith turpeth mineral in place 
of iEthiop’s mineral. He SAvalloAved about forty grains of it, on an 
empty stomach, Avith a like quantity of cream of tartar and treacle. In 
ten minutes he Avas seized Avith violent VQuiiting and purging, the pulse 
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was slow and small, the skin cold and clamm}^ and there was pain in 
the abdomen, especially in the region of the stomach. Under treatment 
the symptoms of irritation abated, but never entirely subsided, and he 
died quietly on the eleventh day after taking the i)oisoiioiis mixture. 
On inspection the principal api)earances were softening of the mucous 
membrane of the stomach and intestines, with patches of inllamination, 
and dark discoloration. A small portion of the liver yielded mercury 
when treated with copper and hydrochloric acid. 

10. Nitrates of Mercury. — These are corrosive poisons which are 
used for various purposes in the arts. They are solid white salts, 
easily dissolved by cold water when there is a little excess of acid 
present. The acid mercuric nitrate has caused death. 

11. Sulphocyanide of Mercury is the chief constituent of the 
articles known as Pharaoh's serpents; it is stated not to be very 
j)oisonous, yet in a case in which these gave rise to an action {vide 
Ijancety 1, 1897, p. 605), a lady ate a “ serpent " by mistake and was 
very ill. 

Toxicity and Fatal Dose. — Mercmy offers, in contrast to arsenic, 
a remarkable illustration of the difference produced by chemical com- 
bination so far as toxicity is concerned. For instance, the difference 
between the amount of calomel and of corrosive sublimate that can be 
given witliout a likelihood of any unpleasant symptoms is very extra- 
ordinary ; three grains of the latter would almost inevitably entail death 
if not vomited, whereas three grains of the former is but a ver\^ ordinary 
medicinal dose. The fact that the so-called pei’salts of mercury ai*e 
many times more active than the subsalts (the cliloride and iodide are 
the common medicinal examples), forms a very important item in the 
answer to the question, ‘‘Was this person poisoned by Jiiercury " It 
will be further noted under the analysis. 

Of the various preparations and salts of mercuiy the fatal doses of 
which have been recorded, the following may be cited : — 

The smallest d(;ses of corrosive sublimate whicli have destroyed life 
are two and three grains respectively. These were the cases of children ; 
the quantities were accurately determined from the fact of its having 
been made up by mistake for calomel, which it was intended to prescribe 
{Lancet, 1845, p. 297). It is probable that, under favourable circum- 
stances, from three/to live grains, or even less, would destroy an adult. 
Persons who had taken large doses have been known to recover when 
remedies were timely administered, or early vomiting was produced {Med. 
Times and Gaz., 1860, 1, p. 162) ; and sometimes recovery has been 
wronglj^ attributed to the remedy, A man swallowed eighty grains of 
corrosive sublimate dissolved in whisky and water. In ten minutes violent 
vomiting occurred. A mixture of albumen and milk was first given, 
and in about twenty-live minutes, gold-leaf with reduced iron made into 
a bolus. Some warm water had been previously administered in order 
to clear the stomach of any albumen or mucus. Vomiting recurred with 
less violence, the matters being mixed with gold-leaf. On the next 
day there was no salivation, and in about eight* days the man per- 
fectly recovered {Amcr. Jour. Med. ScL, April, 1863, p, 340). The 
recovery was attributed to the gold and iron, but there is no evidence 
that the metals had exerted any action in decomposing the corrosive 
sublimate ; on the contrary, the particles of gold-leaf rejected after the 
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administration of the antidote were api}arently unchanged. The 
recovery was, doubtless, due to the early vomiting, and the free use 
of albumen and milk. 

l^ivy’s experiments on dogs and rabbits show that white preeijntate 
is a more formidable i)oison than it was formerly supposed to be. The 
greater nuinbor of recoveries were probably owing to tlie substance being 
early ejected by vomiting. Rabbits, which do not vomit, were killed b}^ 
a dose of four or five grains in a few hours. After death, mercury was 
found deposited in various organs, but more in the kidneys than in the 
other viscera. (For additional facts connected with the action of this 
poison, see Guy’s Hosp. Rep., 1860, p. 483.) 

Of turjietli mineral, forty and sixty grains respectively have proved 
fatal {vide ante). 

Of nitrate of mercury a drachm has proved fatal, probably more due 
to the nitric acid than to mercury. 

Of the cyanide twenty grains have ]3roved fatal {vide ante). 

As facts these doses may remain, but owing to the vomiting in cases 
in man they tell ns nothing as to the real amount necessary to kill after 
absorption. 

There can be no doubt, too, that mercury is a drug for or against 
wliich many people have an idiosyncrasy. Thus, in 1881, Sir Thos. 
Stevenson was consulted respecting a lady whose life was brought into 
jeopardy by the administration of one dose of l-32nd of a grain of 
corrosive sublimate. There were the symptoms of severe irritant 
poisoning, and collapse, followed by salivation. It was clearly demon- 
strated by two independent analyses that the single dose of medicine 
contained only the l-32nd of a grain of the poison. ’Phis is a very ex(?ep- 
tional case, but every jibysician is aware of the tolerance of children 
towai ds calomel. 

Duration. — The symptoms in acute cases come on within a very 
few minutes. They are rarely, if ever (the editor cannot find a case 
of delay), delayed more than ten minutes, thus contrasting rather 
markedly with arsenic, q.v. 

In an acute case, a person commonlj" dies in from one to five days ; 
but death may take jilace much sooner or later than this. In the 
shortest fatal case on record, tlie quantity of poison taken was not 
ascertained, but the man died in less than /ad/ an hour (“ On Poisons,” 
Cor. Sub.). In a case reported in the Edin. Month. Jonr., 1860, 
vol. 1, p. 958, an adult who took from sixty to eighty grains of corro- 
sive sublimate, did not die until tho twelfth day. On the first day there 
was no complaint of pain in the gullet or stomach ; the throat was 
])aiiiful on the second day, and the mouth and gums were affected on 
the third day. On the eighth day the man had apparently recovered, 
but lie gradually became 'weaker, and died on the twelfth day. In one 
case {Lancet, 1862, 1, j). 119), a large dose of corrosive sublimate 
(112 grains) caused death in three hours and a quarter. In another, 
which occurred in 1861, about five grains of corrosive sublimate caused 
death in six days : iii both cases the poison w^as taken in solution. 

Symptoms. — In extreme cases there is a very marked distinction 
to he drawn between the symptoms of acute and chronic mercurial 
poisoning, though it must be admitted that in many cases the symptoms 
of both forms occur together. Summed .up in a line, the acute cases 
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are ones of irritant (to the stomach) poisoninjj, the chronic ones show 
effects on tlie organs (glands, nerves, etc.), into wliich the mercury is 
absorbed. 

In the acute cases the particular salt swallowed seems to liave no 
effect. 

In tlie first place there is perceived a strong metallic taste in the 
mouth, often described as a coppery taste ; and there is during the act 
of swallowing a sense of constriction almost amounting to suffocation, 
with burning in the throat, extending downwards to the stomach. In 
a few minutes violent pain is felt in the abdomen, especially in the 
region of the stomach, and increased by pressure. Pain in the abdo- 
men has been sometimes whollj^ absent. There is nausea, with 
frequent vomiting of long stringy masses of white mucus, mixed with 
blood ; and this is followed by profuse purging. The countenance is 
sometimes swollen and Hushed, in other cases it has been pale and 
anxious. The pulse is small, frequent, and irregular, and is scarcely 
perceptible when the symptoms become aggravated. The tongue is 
white and shrivelled — the skin cold and clammy, the respiration difli- 
cult ; and death is commonly pi’eceded by fainting, convulsions, or 
general insensibility. The external parts of the mouth, when exaininfal, 
are swollen, and sometimes present an appearance as if the cavity lias 
been washed with a solution of nitrate of silver: the lips are often 
swollen. Suppression of the urine has also been frequently noticed 
among the symptoms. It existed in a well-marked case of poisoning 
by this substance : the patient lived four days, but did not pass any 
urine during the whole of this time (Guy's Hosp. Hep., 1844, 
p. 24). 'Fliis sjunptom w^as observed in a case reported by Wegeler 
(Casper’s Wochenschrift, January, 1840, p. 80), in which a youth, 
let. 17, swallowed three drachms of this poison, and died on the sixth 
day. During the last three days, no urine was secreted. The case 
was otherwise remarkable from the fact that no pain was experienced 
on jii’essure of the abdomen, and that the pulse underwent no change 
until shortly bef<n*e death. In another case, in which twxmt}" grains of 
corrosive sublimate in solution were swallowed, suppression of urine 
and salivation came on on the third day, and the patient died on the 
ninth day {LaNcet, December 18th and 27th, 1845, pp. 650, 698). In 
another case the quijntity of urine secreted was small, and it produced a 
scalding pain when voided (Prov. Med, Jour., November 18th, 1843, 
p. 126). In this instance there was no purging. 

'riie external application of corrosive sublimate to tumours or 
ulcers may destroy life with all the usual symptoms of acute mercurial 
Ijoisoniiig. At the Winchester Lent Assizes, 1859 {li. v. Crook), a 
quack was convicted of manslaughter applying corrosive sublimate 
in powder to a cancerous tumour in the face of deceased. The man 
suffered from the usual symptoms. After death the bowels were found 
extensively inflamed and ulcerated. Corrosive sublimate was detected 
in the diseased part. A girl, oet. 9, died from the effects of this 
poison, locally applied to the scalp for th:3 treatlnent of ringworm. 
The liquid applied w^as alcohol containing eighty grains of corrosive 
sublimate to the ounce. She suffered from mei’curial poisoning in a 
severe form, and died on the fiftlx day after the application (see PhaPm, 
Jour,, September 9th, 1871, p^- 216; Lancet, 1871, 2, 413; and Med. 
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Times and Gaz.j 1871, 2, 853). No idiosyiicmsy is required to account 
for deatl) under such circumstances. In the first edition of the author’s 
work On Poisons ” (1848), p. 31'4, fatal cases are related of poisoning 
by corrosive sublimate through the unbroken skin. Two brothers thus 
lost tlieir lives, the one dying on the fifth and the other on the eleventh 
day. 

Tliis poison differs from arsenic : 1, in having a well-marked taste ; 
2, in lu'oducijig violent sym 2 )toms in a few minutes ; and 3, in the fact 
that the evacuations are more frequently mixed with blood. The 
symptoms produced by corrosive sublimate, in the first instance, 
resemble those of cholera ; if the individual should survive several days, 
they are more like those of dysentery — violent straining, and mucous 
discharges mixed with blood, being very frequently observed. 

A man, a?!. 54, swallowed two-pennyworth of the poison (a quarter 
of an OTince) at 11 a.m. AVlie.n seen, soon afterwards, he was on the 
bed in a state of great prostration ; his skin was blanched, and covered 
with a cold clammy perspiration ; he vomited a thick, stringy, glairy 
substance. There w^as iiiteiise pain over the abdomen, and great 
purging with discharge of blood ; the pulse was scarcely perceptible, 
the tongue and the interior of the mouth were perfectly white from the 
local action of the poison. White of egg was given freely, and a 
mustard poultice applied to the abdomen. At one o’clock he was 
more depressed. At a quarter past two he expired. An inspection 
w'as made twenty-four hours after death. The external coat of the 
stomach was of a deep red colour. The mucous membrane internally 
had the ai)pearance of a piece of dark crimson velvet, owing to the 
large quantity of blood extravasated. The intestines here and there 
were reddened. The large omentum for about an inch from the 
stomach was of a deep crimson hue. The other organs were healthy. 

In another case, in wdiich five grains of the ]>oisoii, dissolved in 
vinegar, were swallowed by a man, set. 25, the following symptoms were 
observed. Immediately after swallowing it, he felt a burning heat in 
his throat, and vomited freely. In two hours, there w^as great ])ain in 
the abdomen, he passed bioo<i in his evacuations, and brought up a 
thick yellow frothy matter, tinged with blood. There was suppres- 
sion of urine. Ho died outlie sixth day. On inspection, the gullet 
presented marks of the local action of the poison. The mucous mem- 
brane of the stomach was reddened, and throughout minutely injected. 
Tliei’e was no appearance of corrosion. The small intestines at their 
lower part, as well as the large intestines, were deeply injected. The 
caecum was but slightly affected. Seven ounces of the liver, and one- 
half of the stomach, yielded only minute traces of mercury. The 
greater jiart of the poison had been discharged by vomiting or by 
elimination during the six days which the patient survived. Thus 
in spite of the removal of the poison from the stomach, the case may 
prove fatal. Eade reported a case in which a man swallowed a lump of 
corrosive sublimate : it was ejected from his stomach in about an hour. 
It was then smooth on the surface, and weighed about one drachm. 
The usual symptoms of mercurial poisoning followed, with suppression 
of urine. There was slight salivation on the fifth day, and the man died 
on the eighth day. Mercury was found in the liver {Lancet^ 1870, 
p. S03)« , 
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In the following case, reported in the Med. Qaz., vol. 6, p. 315, it 
is probable that free nitric acid shared in the event. A bo}^ dissolved 
some mercury in strong nitric acid, and swallowed about a teaspoonful 
of the solution. Soon afterwards he suffered excruciating pain in the 
throat, gullet, and stomach : — there was great anxiety, with cold skin, 
small pulse, colic and purging. He became gradually weaker, and died 
in about two hours and a half. On inspection, the throat, gullet, and 
stomach were found corroded and inflamed. Although he survived so 
short a time, the mucous membrane of the stomach was of a deep red 
colour. The author met with a case in which the application of 
mercuric nitrate to the throat as an escharotic, caused immediate death 
by asphyxia (Guy’s Hosp. Ilej)., 1850, p. 206). Acid nitrate of mer- 
cury has often been employed by accoucheurs hs a local application 
in diseases of the neck of the uterus. In one instance in which it was 
thus used, the ordiiiaiy symptoms of mercurial poisoning showed them- 
selves, and the jjatient appears to have suttered severely {Med. Gaz.^ 
voL 46, p. 1025). In another case the application of the acid nitrate to 
the skin produced an eschar, and under the symptoms of mercurial 
poisoning caused the death of the patient on the ninth day. The 
mucous membrane of the stomach and intestines presented an arbores- 
cent redness, with patches of ecchymosis. Mercury was found in the 
liver {Kdin. Month. Jonr.y 1864, p. 168). 

At the Leicester Summer Assizes, 1857, a girl w^as charged witli 
administering nitrate of mercury to her mistress {It. v. E. Smith). 
Tli(i evidence show'ed that the accused had put the i)oison into some 
camomile tea prescribed for the prosecutrix. Only a small quantity 
was taken, as the tea had a nauseous taste. Idie symi)toms were, a 
burning sensation in the throat and stomach, violent vomiting, and 
severe pain in the abdomen. The woman recovered. In one case 
death took place under the usual symptoms fr om the external applica- 
tion of the nitrate in a liniment {Edin. Month. Joiir.^ August, 1864, 
p. 167). 

With regard to wdiite precipitate, a fatal result is much less 
common, and the dose required is much greater. The symptoms which 
it produces are violent vomiting, cramps, purging, and pain in the 
stomach, with convulsions. After death there is more or less inflam- 
mation of the stopiach and bo^vels. A woman, set. 80, swudlow^ed a 
pennyworth of wdiite preciiiitate, and shortly afterwards a penny- 
\vorth acetate of lead. In half an hour there was violent 
vomiting, witli pain over the whole of the abdomen. An hour and a 
half afterwards the symptoms were, in addition to the abdominal pain, 
great thirst and a comatose condition. On the second day there w^as 
slight teiideniess of the gums, a flow of saliva, flushed face, with great 
tenderness of the abdomen ; and on the fourth day profuse salivation. 
This subsided on the tentli day, and the woman recovered {Med. Times 
and Gaz,, 1863, 2, p. 645). A young w^oman swallow^ed about thirty 
or forty grains of this substance b}'^ mistake for carbonate of sodium. 
The chief symptoms were pain in the stomach and a spasmodic twitch- 
ing of the muscles of the left arm and leg: These spasms continued for 
twenty-four hours. Emetics were given, and she recovered {Lancet, 
1871, 2, p. 540). 

In 1877, a woman, SQt. 3Q, was admitted into Guy’s Hospital tlu’ee 
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hours and a half after having taken two-pennyworth, or a good 
toaspoonful,” of white precipitate. Within a few minutes of swallowing 
the poison vomiting and severe hurning pain in the stomach came on. 
Twenty minutes after administration an emetic of ipecacuanha was 
given. On admission an emetic of suli)hato of zinc was administered. 
T he expression was anxious, the i)ulse and respiration were quickened ; 
there was gi*eat thirst, severe vomiting, and great pain in the abdomen. 
The bowels acted fi*equently. She made a good recoveiy, and was 
dischaiged in nine days, no salivation having appeared. 

In 1878, a man, a't. 66, took thirty grains of white precii)itatc. He 
vomited almost immediately. With the exception of a feeling of 
soreness in the throat his symptoms were not severe. In 1879, a 
third case, that of a woman, tet. 26, was admitted into Guy’s Hospital. 
The patient had taken three-i)ennywortli of white precipitate in milk. 
There was speedily si vere burning pain in the region of the stomach, 
and a metallic taste in the mouth. She vomited on admission, and the 
vomit was found by Sir Thos: Stevenson to contain white precipitate. 
An emetic of sulphate of zinc and ipecacuanha was speedily followed by 
renewed vomiting. Purging set in next day. The woman recovered. 
Four days after the administration of the poison salivation appeared 
and continued for a few days. 

In 1887, a lad}" took a powder of twenty grains of white precipitate 
dispensed in mistake for sulphide of ammonium. She speedily vomited, 
and was seriously ill and profusely salivated for some time. 

The result of red precipitate is the same. The following case 
occurred at Guy’s Hospital in 1883. A woman, tet. 22, who had 
swallowa^d a quantity of red precipitate, was brought in labouring under 
the following symptoms ; — ’I’he surface was cold and clammy, there was 
stupor api)roa(:hing to narcotism, frothy discharge from the mouth, and 
occasional vomiting : the vomited matters contained some red j)ow^der 
w hich w as i)roved to be red precipitate. I'liere w'as considerable pain 
in the abdomen, increased by pressure ; and there were cramps in tlie 
lower extremities. On the following day the throat and mouth became 
painful, and she comidained of a coppery taste. The treatment con- 
sisted in the use of the stomach-pump, and the free administration of 
albumen and gluten. She left the hos 2 )ital four days afterwards, still 
under the influence of mercury. The quantity of oxide taken was not 
ascertained. 

In 1879, a w"oman w"as treated in Guy’s Hosi)ital, who had taken 
red preci 2 )itate and laudanum. Severe abdominal pain, vomiting, and 
bloody purging, w’ere the most prominent symj^toms. The woman 
recovered without salivation. 

Chronic Poisoning. — If mercurial salts are used wdth devilish 
cunning ” for homicidal ijurposes w e imiy get a succ( ssion of mild 
attacks of the aoiito symi)toms with remissions ; such cases are, how- 
ever, rare, and clironic cases more commonly arise from unintentional 
medicinal overdoses or fi'oni working amongst the vapours of mercury 
or the dust of its salts. Tlmre are colicky i)ains, with nausea, vomiting, 
general uneasiness, and depression. The salivary glands become 
inflamed and i)aiiiful; the tongue and gums are red, swollen, and some- 
times ulcerated, and there is feetor of the breath. A deep blue line, 
somewhat like that observed in poisoning by lead, is sometimes found 



POISONING BY MERCURY 


463 


around tlie edges of the gums. The patient experiences difficulty of 
swallowing and breathing. The constitutional effects are indicated by 
looseness of the bowels, difficulty of breathing, spitting of blood, cough, 
general trembling or convulsive movements of tlie limbs and palsy, with 
slow fever and emaciation, under which the patient sinks. One of the 
most marked effects of slow or chronic poisoning by mercurial prepara- 
tions is saUcation, or ptyalism, indicated by an increased flow of saliva. 
This is by no means a necessary symptom in cases of acute poisoning 
by corrosive sublimate, but it not unfrequently shows itself about the 
second or third day. In some instances the patient dies too rapidly 
for this effect to follow ; but even when he survives some days, 
salivation is not always observed. In placing reliance upon this 
symptom, it must be remembered that salivation may arise from a 
variety of causes irrespective of the use of mercury. Another result is 
the peculiar mercurial erethism, as it is termed, or affection of the 
nervous system. There is great mental excdtahility of the patient to 
external impressions. An unusual word disturbs him ; and the question 
of the physician maj^ cause liim to grow jrale, stammei*, and become 
profoundly agitated. He is anxious without reason, sleepless, and 
disturbed by dreams. This condition after a vaiiable period passes 
into tlie stage of mercurial tremor, or “ trembles,*' as it is vulgarly’’ 
termed. The tremor begins in the tongue, face, and arms, as a slight 
quivering, especially noticeable wdien the iiatient speaks, and it increases 
till convulsive twitchings are. produced, extending over the wdiole body, 
and sometimes rendering locomotion impossible. The tremor dis- 
appears during sleep, and is increased by the slightest attenijit at 
voluntary effort, or by mental emotion of any kind. If the patient be 
requested to hold out his hand or to protrude the tongue, these acts 
arc done in a jerky manner ; and attempts to walk result in tlie most 
grotesque contortions. As mercury may be easily detected in the 
saliva by a process to be described, the discoveuy of the metal in this 
fluid will show the real cause of the salivation. 

A man, let. 32, suffering from chronic poisoning by the nitrate of 
mercury, was admitted into Guy's Hospital in 1803. Ho had been for 
four years engaged in packing the fur of rabbits, rats, and other 
animals, the dried skins of which had been previously brushed over 
with a solution of ^itrute of mercury. For the first three years he 
suffered only from a feeling of general weakness. F or about a twclve- 
montli lie could not hold his hand steadily enough to shave himself, 
and he soon afterwards lost completely the control over the voluntary 
movements of his limbs. Three or four months before liis admission 
he had had slight twitchings of his muscles when in bed. He was not 
at all emaciated. He said ho had been salivated for about three months, 
soon after he began his occupation of packing furs; but bis gums wore 
not tender, and be htid no metallic taste in his mouth. A month 
before his admission he gave up his work. When he became a patient 
he could walk with assistance, but on standing or lying down he could 
not control his limbs, wliich trembled considerably. There were con- 
tinued involuntary inovementB of his body and limbs, like those of 
chorea. He became much exhausted, owing to want of sleep, and 
l^erspired profusely. The urine was highly coloured, but otherwise 
natural. Twelve ounces of it jlid not yield any mercury. No treatment 
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appeared to give him rest or relief. Chloroform arrested the spas- 
modic movements, but onl}' while he was under its influence. In 
five days he passed his urine involuntarily- He was quieter and slept 
a little at night. He had difficulty in swallowing, became gradually 
weaker, and died, apparent!}^ from exhaustion, a fortnight after his 
admission. On inspection, the body was well nourished ; the muscles 
were firm and healthy. The brain and spinal cord were found to be 
quite healtliy. The lungs, lieart, liver, spleen, and kidneys were free 
from any morbid appearance, or any change to indicate a cause of 
death. An analysis was made of the brain, liver, and kidney. Six 
ounces of each organ w^ere dried, and one-half of the dried residue, 
treated with hydrochloric acid and water, as elsewhere described, gave, 
in forty-eight hours, on a small poi tion of copper-gauze, a greyish 
white deposit, which yielded globules of metallic mercury when heated. 
The kidney yielded the largest sublimate ; but the quantity obtained 
from each organ was small, and might be described as mere traces. 
The globules from the brain and liver hud an average size of one two 
thousand six liundredth of an inch ; those from the kidney were larger. 
In the fur similar to that which the man hud been engaged in packing 
a small qiiantil y of a soluble salt of mercury was readily detected. The 
case, which at tirst presented some difficulty in accounting for death, 
thus resolved itself into one of exhaustion as a result of chronic 
poisoning by morcury under somewdiut unusual circumstances. It is 
probable that the man received the dust of the dried nitrate through 
the air which he breathed, as well as by (jontact with his uiouth, nostrils, 
and skin. As other workpeople siinilarlj'’ engaged were not found to 
have suflered, this may have been a case of mercurial poisoning due to 
idiosyncrasy. 

Fost-mortem Appearances. — These, as in the case of arsenic, 
are chiefly con lined to the stomach and bowels. Corrosive sublimate, 
however, affects also both the mouth and throat ; the mucous membrane 
is softened, of a white or bluish-grey colour, and sometimes inflaiiie<l ; 
that which lines the gullet is similarly afl'ected, partly corroded and 
softened. The mucous membrane of the stomach is more or less 
inflamed, sometimes in patches; and there are masses of black extra- 
vasated blood found beneath it. Occasionally it has a slate-grey colour, 
and the mucous coat beneath may be found reddened. A case occurred 
in Guy's Hosj)ilal, in which the mucous membrane was simply inflamed : 
it much resembled the condition presented in cases of arsenical poison- 
ing. U’lie coats of the stomach are sometimes corroded, and so much 
softened tliat tliciy cannot bo removed from the body without laceration. 
Similar appearances have been met with in the small and large intes- 
tines, especially in the cjeciim. In a case in which t^venty grains w-ere 
taken, and death occurred on the ninth day, the mucous membrane of 
the stomach was softened, but there were no well-marked appearances 
of the action of the j)oisoii on this organ. The csecum had been the 
seat of violent inflammation, the AvJiole surface being of a deep black- 
red colour, and th^re were patches of slougliing in the coats {Lancet^ 
December 27th, 1845, p. 700). In a case in which a man died forty 
lioui’s after liaving swallowed 120 grains of corrosive sublimate in powder, 
the mucous membrane of the stomach, duodenum, upper portion of the 
ileum, and parts of the large intestiiieg, were found of a bright red 
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colour. This appearance was most marked at the csecum and sigmoid 
flexure of the colon. The local action of the poison on the mouth 
and throat was in this instance considerable {Edin. Month. Jour.^ 
December, 1861, p. 632). Perforation of the stomach is rare as an 
effect of this poison; there is, perhaps, only one case on record. 
Appearances like those just described have been seen in the alimentary 
canal, not only where the case has terminated fatally in a few hours, but 
where it has been protracted for six, eight, and even eleven days 
(Chaussier, “ Recueil des Momoires,” p. 363). In the case of a man, 
fet. 42, who swallowed, by mistake, thirty grains of corrosive sublimate in 
solution, and who died on the twelfth day, the stomach was found empty 
and the mucous membrane was of a dull, dark-red colour, chiefly about 
the smaller curvature. 'Phis organ was softened, and near the intes- 
tinal eml was grey, pulpy, and gangrenous. In the gullet, the lining 
membrane appeared to have been stripped off in shreds. The intestines 
were in a state of intense inflammation, passing into gangrene. The 
other viscera presented no particular appearance. In tliis case the 
83 unptonis were manifested in a few^ minutes : there was a burning pain 
extending down the gullet to the stomach, described as if the parts were 
on fire ; there Avas no mark of corrosion in the mouth ; there was a 
sensation as if the throat were '' grown up ** ; and there was blood in the 
vomit(?d matters as well as in the evacuation. There was no salivation 
at any period {Med. Times and Gaz., 1869, 1, p. 210). 

Unless appearances of acute iiTitation such as the above are present, 
it is impossible without analysis to ascertain that mercury has caused 
death, for it leaves no visible traces in the tissues. 

Chemical Analysis. — Corrosive sublimate is usuall}" seen as a 
solid in heavy crystals, or in the form of a white crystalline powder. 
(1) When the powder is heated on platinum-foil it melts, and is volati- 
lised as a white vapour without leaving any residue. (2) When heated 
in a close tube it melts and forms a sublimate, consisting of prismatic 
crystals in stellate groups. (3) The powder is changed in colour by the 
following reagents ; iodide of potassium produces a bright scarlet, potash 
a yellow, and sulphide of ammonium a black mass ; ammonia does not 
alter its colour. (4) The mercuiy and chlorine may be discovered by 
one process. Mix the powder with four iiarts of dried carbonate of sodium 
(obtained b 3 ' incinerating the bicarbonate), until tlie residue in the 
reduction-tube fuses and becomes white. A Bubliniate of metallic 
mercury in distinct and well-delined globules wdll be obtained. Cut off 
the end of the tube containing the fused residue, which is chloride of 
sodium witli some undecomposed carbonate. Digest it in water with 
nitric acid, and apply heat until it is entirely dissolved ; then add nitrate 
of silver to the solution. A wdiite precipitate of chloride of silver, 
insoluble in nitric acid, will be at once produced. The solid is thus 
I)roved to contain both mercuiy and chlorine, and the onl3^ compound 
of these elements soluble in water is corrosive sublimate. Corrosive 
sublimate is dissolved by water and alcohol. A^ few drops of the 
aqueous solution evaporated on a glass slide yield slender opaque 
silky prisms. The crystals obtained from the alcoholic solution are 
larger and better defined. When a weak solution of iodide of potas- 
sium is drop}>ed on them, they acquire a bright scarlet colour. These 
chai acters, which may be obtaiiied from the minutest crystal and onl}" 
M.J. VOL. 30 
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one drop of solution, prove that the body dissolved in water is corrosive 
sublimate ; it is thus distinguished from every other mineral poison, and 
all other substances whatsoever. (1) Stannous chloride added to a 
solution of corrosive sublimate, produces a dark grey precipitate, which, 
after it has been boiled, is resolved into globules of metallic mercury 
easily separable by filtration. The chloride should be strong and mixed 
with its volume of strong hydrochloric acid. If while boiling the mer- 
curial compound is added to it, there is an immediate precipitation of 
metallic mercury. The same result is obtained with all compounds of 
mercury excepting the sulphide. (2) Sulphuretted hydrogen and 
sulphide of ammonium produce at first a yellow and then a black 
sulphide, not soluble in alkalies or diluted acids. (8) If the liquid is 
acidulated, and bright copper foil, wire, or gauze is plunged into it, the 
copper will acquire a silvery- white deposit, even in the cold, but more 
rapidly on heating. When the copper with the metallic deposit is heated 
in a tube, globules of mercury are sublimed. 

In Organic Liquids . — The liquid should be separated by filtration 
from any insoluble portions. The latter should be pressed, dried, and 
set aside for a separate analysis. Any hea\y sediment ma^^be obtained 
by decantation, dried, weighed, and separatel}’^ examined. A slip of 
bright copper foil or gauze may bo employed as a trial test for the liquid 
portion. In place of copper a small electrolytic couple, made by twisting 
a layer of gold-foil round a layer of zinc-foil, may be introduced. The 
liquid should bo slightly acidulated with hydrochloric acid and w^armed. 
The metals should be suspended in the liquid for some hours. If the 
mercurial poison is present, even in small quantity, the gold will sooner 
or later lose its colour and become silvered, while the zinc will be wholly 
or in part dissolved. The slip of gold-foil maybe washed in w^ater, and 
afterwards in other and dried. It should be divided into tw^o equal 
portions. One should be submitted to heat in a tube, when globules of 
mercury wdll be obtained ; the other should be heated with a few drops 
of concentrated nitric acid, until the gold has re-acquired its yellow 
colour. On evaporating tlie excess of acid and adding a solution of 
stannous choride, a dark gre}^ precipitate of metallic mercury is thrown 
down. It may be remarked that sublimed mercury is wdiollj^ unlike any 
other volatile substance. The perfect splieiicity of the globules, their 
silvery whiteness by refiected, and complete opacity by transmitted 
light, at once identify them as metallic mercury. The sublimate of 
metallic mercury differs fi’om that of arsenic in the fact that, when 
lieated, it sublimes sim])ly as a metal without change. It is m^t 
oxidised (like metallic arsenic), by heating it in a reduction-tube, but 
is simply transferred witJi its metallic lustre from one part of the tube 
to another. Tlie mercurial sublimate is soluble in nitro-hydrochloric 
acid, yielding on evaporation wdiite prismatic crystals of corrosive 
sublimate. 

The yellow colour of the gold may not have been concealed by the 
mercurial deposit, owung perhaps to its great tenuity. Hence it is always 
well to heat the gold in a reduction-tube before coming to the conclusion 
that mercury is absent. The tube itself ma}'^ not show a sublimate to 
the naked eye, owing to the minuteness of the globules, and their being 
much scattered. In all cases it should be examined, at first with a low 
and subsequently with a high power of tjie microscope. Minute strings 
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of globules, varying from the one eight-thousandth to the one sixteen- 
thonsandth of an inch in diameter, may thus be detected. They are 
frequently deposited in a kind of chain in any minute crack or line on 
the interior of the glass tube. In the event of a doubt existing 
respecting the mercurial nature of the subliinate, the following experi- 
ment will remove it. Cut off by a file the portion of glass on which 
they are deposited ; introduce this into a wide short tube, with a few 
dro])s of hydrochloric and half the quantit}^ of nitric acid. Evaporate 
the acid liquid to dryness on a sand-bath. White iirisniatic crystals of 
corrosive sublimate will remain, if the sublimate was of a mercurial 
nature, and too great a heat has not been applied. On touching the 
w liite residue cautiously" with a drop of solution of iodide of potassium, 
the cjystals will acquire a scarlet colour. 

Another method of analysis may be sometimes usefully resorted to. 
Place the suspected organic liquid in a small gold capsule, or on a gold 
coin. Acidulate it slightly" with hy^drocliloric acid, and toucli the gold, 
through the acid liquid, with a slip of ])ure zinc-foil, or with a steel 
key. IMercury will be deposited in a white silvery stain on the gold, 
wljcrever the two metals have come into contact. Wash out tlie 
capsule with distilled water, and add a few drops of strong nitric acid. 
Mercuric nitrate is thus obtained, which may be tested by the 
processes above described for the detection of mercuric salts. Any 
solid precipitates, or insoluble compounds of mercury, may be dissolved 
by strong nitric acid, and the solution tested for the metal. If none is 
found, the dried solid, mixed with dried carbonate of sodium, may be 
heated in a tube, when mercury, if present, will be volatilised. 
Organic liquids containing any of the poison dissolved may be 
Bubiniited to dialysis by" the method already described under arsenic. 

Absorbed and Eliminate dli I ere nr i /, — Although absorbed mercuiy, like 
otlier metals, is eliminated from tJie system, yet its elimination through 
the ordinary secretions appears to be slow, and subject to some 
uncertainty with respect to the time at which it occurs, as well as to 
the duration of the process. That it is ra)>idly absorbed and deposited 
in the tissues of the organs is undoubted ; but when once deposited, 
the period for its entire elimination can scarcely" be predicted. 
Mercury, in a man or animal labouring under its immediate elfects, 
is not so readily detected in the urine as arsenic. Tuson gave to a 
mare, at first four grains, and afterwards five grains of corrosive 
sublimate twice a day. At the end of fourteen days, he tested a pint 
of urine for mercury", but he found none. After a lai)se of three weeks 
it was easily discovered in this tluid. The animal then 'left the 
infirmary. In a case of chronic poisoning by mercury, to be presently 
mentioned, mercury could not be detected in twelve ounces of urine 
which were voided while the patient was labouring under the effects of 
the absorbed poison, although several weeks had elapsed, and mercury 
was detected in the tissues after death. 

In the search for mercury in living persons labouring under this 
poison, a large quantity" of urine should be examined, and an analysis 
made at intervals. The urine should be evaporated to dryness, and 
the dry residue or extract treated by the following process, which is 
the same as that required for the tissues. From four to eight ounces 
of the liver or other organs »hould be dried, broken up, and then 
• • 80—2 
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boiled in one part of pure hydrocliloric acid and four parts of water 
until dissolved. The acid liquid may be strained through linen, and 
the residue pressed. The liquid, if in large quantity, should now be 
concentrated bj'^ gentle evaporation, and while still slightly warm, a 
small piece of copper-gauze (proved to be free from mercury) should be 
introduced, at the end of a fine platinum wire, into the acid liquid. 
The copper may acquire a white, grey, or silvery tarnish in a few 
minutes or not until after twenty-four hours. It should be removed, 
washed in water and in alcohol, dried, and examined by a low 
power of the microscope. The (ioposition of any white metal on 
the copper will then he iierceptible. It may be rolled into a pellet 
and heated in a dry reduction-tube, when minute globules will 
appear as a sublimate. The sublimate in the tube should be 
examined with a microscope, and the copper should in all cases 
be heated, whether the red colour of this metal appears to be 
covered or not by any deposit. The electrolytic couple may also be 
tmiploycd foi* the deposition of mercuiy. 

Ill an alleged case of poisoning, a child died after an illness of 
twenty-tw^o liours. Fourteen hours before death, tw o grains of calomel 
had been given to it. This had caused much purging, and mercury 
was found in one of the last evacuations passed. Four ounces of 
the liver were treated as above w’ith hydrochloric acid and w^ater, 
and a small piece of pure copi)er placed in the acid liquid while 
warm, and kept there for about forty-eight hours. It acquired a 
slight silveiy lustre, and globules of mercury were obtained from it by 
sublimation. 

If arsenic be present in the tissues at the same time, and the a(*id 
mixture is boiled, arsenic {ind mercuiy wdll be dei)osited together ; and 
when the copper is heated, the globules of nicn'cury will be obtained 
intermixed with octahedral crystals of arsenious acid. In a case of 
exhumation after tw'enty-one months’ burial, these mixed suhlimates 
were obtained by the examination of the rectum of the deceased. 
(/^. V. liacoHy Lincoln Sum. Ass., 1857). It appeared in evidence 
that arsenic had been administered to tlie wx>man a day or two 
before deatli, and a dose of calomel had been ])rescribed more 
recently. This accounted for the presence of the mixed sublimates. 
Small (piantities of mercuiy are frecpieiitly found in the liver, owdng to 
the taking of mercurial purgatives. 

Arsenic is not readily deiiosited on copper in the cold, wdiile 
mercury is readily de[)Osited at all temperatures from acid liquids. It 
is better, however, to destroy the organic matter by means of chlorate 
of potassium and hydrochloric acid, as in the procedure for arsenic, 
eva2:>orate to dryness, take up the residue with acidulated water, and 
then immerse in it a slip of gold-foil wrapped round a piece of zinc. 
In the course of twenty-four hours the gold-foil will acquire a white 
coating of mercury should this metal be j^resent. 

In the living ^body mercury is eliminated in the saliva as well as 
by the urine ; a good deal j)asses away as sulphide in the faeces. About 
one dracbm of tlie saliva will suffice for the detection of mercury by the 
following iwocess. Acidulate the fluid with one-fourth of its volume of 
pure hydrochloric acid. Immerse in this a jjortion of copper-gauze, 
about the sixteenth of an inch square, attached to a fine platinum ware. 
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Place the tube containing the liquid in a warm place for a few hours. 
If iiiercury is present in the saliva, the copper-gauze will be whitened. 
Otlier portions may then be introduced until tlie mercury ceases to be 
deposited. The pieces of copper should be washed in water, then in 
ether, dried, examined by a low j)ower of the microscope, and then 
heated in a small reduction-tube. Globules of mercury, visible under 
the microscope, will then be obtained. In a case of inunction with 
mercury the metal was thus detected in the saliva on the third day. 
There was painful swelling of the salivary glands, with the peculiar 
metallic taste produced by morcuiy. This analysis of the saliva maj^ 
not only furnisli evidence that the patient is under the influence of 
mercurial poison, but it will prove, in a case otherwise doubtful, 
wtiether the salivation from which a person is suffering is owing to 
mercury or some other cause. An examination of the saliva should 
be made in <ill cases of metallic poisoning, as arsenic, antimony, and 
other metals might be thus detected in the act of elimination from the 
living body. 

The processes above described reveal onl}^ the presence of mercury. 
AYhen the (piantity of corrosive sublimate dissolved in an organic 
li([uid is moderately large, it ]uay be removed by means of ether. Phu^e 
the filtei’ed liquid supposed to contain the poison in a sto])pered tube, 
add to it twice its volume of ether, and agitate the Ihpiid at intervals for 
half an hour. Allow the li(iuid to subside, pour off the ether into a 
watch-glass, and submit it to spontaneous evaporation. As the ether 
passes off, the corrosive sublimate will be deposited in white silky- 
looking prisms. These may be purified by solution in water if neces- 
sary, and again crystallised. Corrosive sublimate nuiv thus be 
separated from arsenic and other mineral poisons in solution. If 
mercury and arsenic are associated in a poisonous mixture, or in 
the tissues, the arsenic may be entirely separated bj^ distillation. 
Masses of corrosive sublimate ma}" be sometimes entangled in viscid 
mucus ; and in such cases, the coarse powder being heavy, it may be 
sej)arated by simply agitating the viscid liquid in water, and then 
decanting the upper portion suddenly. This poison is decomposed 
and precipitated by many organic matters, such as albumen, fibrin, 
casein, mucous membrane ; also by gluten, tannic acid, and other 
vegetable substances. Thus, then, we cannot always expect to find it 
in the stomach, in a state of solution. Mercury is not a Constituent 
of the human body. The discovery of it in tlie tissues, therefore, 
prov(?8 that it must have been received ah extra. 

liy one or other of the processes above mentioned we may be able 
to show the presence of mercury, but not of corrosive sublimate, in the 
bod 3 \ Whether the mercurial compound had acted as a poison or not, 
must be determined from sjunptoms and appearances : whether it had 
been given or taken as a medicine or not, is a conclusion which must 
also be determined from other circumstances. The proof that the 
mercury was reall^’^ in the form of corrosive subliiyate, could only be 
derived from the discovery of some uiidissoivtul portions of the solid 
imisoii in the stomach or its contents, or from a separation of the 
l)oison itself by means of ether. If thus obtained after filtration of an 
organic liquid, it would show its presence in the form of a soluble salt. 
All the soluble salts of mercuiy are poisonous, and, with the exception 
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of the chloride and cyanide, are rarely used internally as medicines. 
If undissolvod, the absorbed mercury may have been derived fi’om soine 
mercurial medicine innocently taken by the deceased. Nothing is 
more common than to discover traces of merciny in the stomach, 
bowels, liver, kidneys, or other organs of a dead body. No importance 
can be attached to this discovery in the absence of evidence that the 
deceased has actuall}^ suffered from symptoms of mercurial poisoning. 
As to tlie mercury found in the tissues, it may Ijave been derived from 
a soluble or insoluble medicinal compound, or from exposure to the 
vapours of the metal or of its salts in various trades. 

A person may die from the effects of corrosive sublimate, and nO 
mercury may be found in the tissues. A case of this kind occurred 
some years since at ( jiiy’s Hospital ; and another, in which deceased 
died ill tifteen days from a large dose of corrosive sublimate in whisk}', 
Inis been repented by (Teogbegan. On this occasion, although the 
local effects of tlie poison on the throat, stomach, and bowels, were of 
an intense kind, the viscera, on careful analysis, yielded no trace of 
mercury : the metal Inid been entirely eliminated in fifteen days 
{Med. Gaz.y vol. 46, p. 253). 

With regard to tlie special salts of mercury — 

The nitrate, when heated witli dry carbonate of sodium in a tube, 
3 ’ields a sublimate of mercury. It also responds to the usual tests 
for nitrates. 

Calomel is known from corrosive sublimate by its insolubility in 
water, alcohol, and ctlier ; and from white precipitate by its being 
blackened by alkalies. A mercurial sublimate may be obtained fiom 
it by beating it with carbonate of sodium. 

Vermilion, or an organic mixture containing it, may be entirely 
decomposed by nitro-liydrochloric acid. The residue, evaporated to 
dryness, contains corrosive sublimate. This may be taken up l)y 
wftter and the usual tests applied. Ether will sejiarate corrosive sul)- 
limate from the aqueous solution. The verinilioii contained in vul- 
canite is thus readily detected, lied sulphide of mercury is not 
blackened, like red lead, by sulphide of ammonium, and is not dissolved 
by hydiocliloric acid, like red oxide of rnercury. It yields an alkaline 
sulphide and globules of metallic mercury when heated with cyanide 
of potassium. 

White precipitate is a heavy, insoluble, cbalky-looking substance, 
containing about eighty per cent, of mercury. As it is sold in the 
sliops, it frequently contains corrosive sublimate to the amount of 
one or two per cent. It is not used internally, but it is much employed 
by the poorer classes in the treatment of ringworm and other skin 
diseases. It is soluble in acids, is not blackened by alkalies, and 
yields a mercurial sublimate wlioii heated with carbonate of sodium. 
It is not dissolved by water, but becomes yellow by long boiling. If 
boiled in a solution of potasli, it evolves ammonia, and yellow mercuric 
oxide is precipitate^. It may be detected in organic fiuids and solids 
by boiling them in one part of hydrocJjloric acid and four parts of 
water. The mercury may then be separated by means of copper. 

The colour of red precipitate and the fact that when heated in a 
close tube, it is resolved into oxygen, and mercury which is deposite<l 
in globules, are tests which serve to identify it. 
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Oases. — A trial for attomptiiij^ to poison by white precipitate took place at the 
Maidstone Suinmor Assizes, 1869 {!L v. t^eaham). The compound is white, Ijiit as 
a result of boiling, it gave a yellow colour to the gruel in which it was adminislered. 
In R, V. liurgrmve.s (Manchester Lent Ass., 1866), a girl was convicted of an 
attempt to poison her father by this siibstaiico. The poison was put into milk and 
medicine. It produced a burning sensation in the throat and stomach, and thus 
lerl to suspicion. About ten grains of wdiite precipitate were detected in some 
buttermilk. 

The following case is illustrative of the length of time that may elapse between 
taking a fatal do.se of a mercurial .salt and death: — At a coroner’s inquest, in 1901, 
at Kingston-on-Thames, it was shown that the deceased had swallowed three 
tabloids, each containing 8*7 gi-aina of corrosive sublimate, /.c., 26* 1 grains. He 
took them on Monday, and did not die till the following Saturday, and his death 
was said then to be due to syncope following on the poison. 

The following case, arising from the external applieation of corro.sive 
sublimate, is interesting. It is reported Hr. Holloway, B. M. J., 2, 
1903, ]). 1212. It shows some unusual symptoms, probably not due to 
tlie mercury, but to shock and fear : — 

A. B., a dispenser, aged twenty-nine, dis.solved 60 grains (or more) of corrosive 
enblimato in hot water (5 v) intending to make a bath for an eruption which ho 
believed to bo scabies, ilo sponged hi.s arms, abdomen, thigbs, and scrotum with 
t)ie warm iluid, and then went to attend to people in the shop. A smart tingling 
came on at once, which, when ho had attended to three customers, became severe 
pain, principally in the penis and s(.Totum. 

AVhen I saw him half an hour alter the application the ])enis and scrotum were 
red and much swollen, and there was a. papular rash on the groin and slightly on 
the abdomen. He was suffering very severe pain, was twitching very much, and 
was very jerk}" in his .speech. 1 administered morphine grain and cocaine ^ grain 
hypoclenni(‘ally, and sponged the bod}" with flour and water and egg albumen, also 
administering the whitc.s of two eggs in tea. Tlioro was dilliculty in swallowing 
the second cup (one Imur and a half after the application). At the end of another 
hour ho was wor.se in every way, could hardly speak, swallowed with the greatest 
dilliculty ; the left hand was clawliko and .stilf, and there were .severe tremors. I 
gave morphine J grain, ilo complained of hurning of his li]»s, tliroat, and .stomach. 
l‘V)ur hours later lie retched violently, but wntli little result, and had a severe 
general clonic spasm la.sting about twenty seconds. 1 sent fur Dr. Bi.shoi) to assist 
me. The spasms recurred about every ton niiniitos, and did not seem to he induced 
hy outside .stimulation. Twic,e marked opisthotonos o(;curred. During the attack 
there was absolute general rigidity, inability to breathe at all (lasting once for 
ninety socond.s) ; the pulse, which between the 8pa.STus was about 100, became 
running in character. There was an expression of terrible fear. A general tremor 
preceded each attaijk, with au elevation of the shoulders. Rigidity was partial 
during tlio intervals, aial the breathing was very shallow and mostly abdominal. 
The symptoms were all at their height Hve hours after the application. 

Two hy])odorTiiic in jections of brandy H^xx, and morphine J grain wore given. 
The patient w'as surrounded hy bottles full of hot w^atcu* wraiipod up in bath towels 
wrung out of boiling water. Amyl nitrite and chlorofoj-iu were administered with 
good results, though tlie shallowness of the breathing delayed it somewliat. The 
rigidity between the attacks diminished, but when after two hours* administration 
chloroform was stojiped, another rather sharp, though nut iJroloiigod, spasm came 
oil. Chlorofonn wa.s then given for throe more hours, and stopped nine hours after 
the application of the poison. The ca.so then wont on well. For two days there 
was a hurning sen.sation, and one or two attacks of sickness, hut there was no 
salivation, no suppression of urine, and no purgation. Large grey blister.s covered 
the scrotum. There was nmrked weakness of the left hanck which improved every 
day for a week, and on the first day inability to protrude the tongue, which deviated 
towards the loft. 

The previous liistory probably accounts for the unusual symptoms, the patient 
having been wounded in the late war, and spending seven months in hospital with 
paralysis of the left side, from which ho had completely recovered. 
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Poisoning by Copper and its Salts. 

Source and Methods of Occurrence.— All the salts of copper 
are poisonous. The two most commonl)" known in commerce are 
the sulphate, or blue vitriol, and the subacetate, or verdigris. The 
former lias been frequently taken and administered in large doses, for 
the purpose of suicide and in attempts at murder. In the latter case the 
attempt has been immediately discovered, owing to the strong metallic 
taste possessed by the salt. This would in general render it impossible 
that the poison should be taken unknowingly. With the exception of 
these salts, poisoning by copper is usually the accidental result of the 
common employment of this metal for culinary purposes. There are 
two copper salts — the arsenite (Schecle's Green) and the aceto- 
arsenite (Brunswick Green) — which chiefly owe their poisonous pro- 
perties to ai’scnic. Tliis has been elsewhere considered. The chloride 
and carbo»iale are also irritant poisons. 

Blue Vitriol. — Sulphate of Copper. — Chiprie Sulphate. — Sulphate of 
copi^er has been frequently given for the purpose of procuring abortion. 
In doses of half an ounce and upwards it acts as a powerful irritant on 
adults, and a much smaller quantity would suffice to destroy infants 
or children. 

It is almost entirely in connection with the kitclien that copper 
poisoning now occurs, and this in two ways : (u) from dirty co})per 
vesstds, and {h) from the (coppering or artificial greening of vegetables 
used as food. Neithei* of them are at all common. 

As legards (a), it I’esults from the experiments of Falconer and 
others, that metallic copper undergoes no change by contact with water 
unless the air [oxygen, — Fi).] is jiresent, when a hydro-carbonate is 
formed. If the water contains an acid such as vinegar, or common 
salt, or if there is oily or fatty matter in contact witli the metal, then 
tlie copper is more rapidly oxidised, and the liquor or fat acquires a 
green colour. If the copper vessel is kept perfectly clean, and the 
food prepared in it is allowed to cool in other vessels, there is not much 
risk of its acquiring a poisonous impregnation; nevertheless, no acid, 
saline, fatty, or oily liquid should be })re]>ared as an article of food 
in a cop])er vessel (see “ Ann. dTIyg.,” 1832, 1, 102). Under the influ- 
ence of heat and oxygen, a ])ortion of co 2 )per becomes dissolved, and 
the oily or other liquid acquires a green colour. The preparation of 
fruits, such as preserves, in co])per vessels is necessaril}^ attended with 
some risk, for on cooling a green crust is apt to form on the copper, 
just above the surface wliei-e the air and acid liquid meet. Some 
liquids, while boiling, appear to be little liable to this impregnation; 
thus, coffee, beer, milk, and tea have been separately boiled for two 
hours together, in a clean copper vessel, without any portion of the 
metal being taken up by either of the liquids (Falconer, ‘‘ On the 
Poison of Copper,” j). 65, London, 1774 ; also “ Orfila,” vol. 1, p. 611). 
Accidents of tliis kind are usually prevented by lining the copper 
vessel with tin, or by using vessels of silver; but in very large boilers 
this plan is not always adopted ; cleanliness alone is trusted to, and 
this, wheji [>roperly observed, is a sufficient preventive. In reference 
to culinary vessels the tin is often worn away, and the corroded copper 
is thus exposed to the action of any acids contained in the food. In 
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1866 some rhubarb-stems were stewed iu an imperfectly tinned and 
dirty copper vessel, and were supplied to a family for dinner. Tlie 
children and their governess partook of it — the hitter very freely. All 
were taken ill. 'Phe governess suffered most; there was violent 
sickness, with other symptoms of irritation. She partially recovered 
under treatment, but had a relapse, and died from the effects of the 
poisoned food. The oxalic and malic acids in the vegetables probably 
acted strongly on the copper in the presence of oxygen. 

In 1866 a remarkable set of cases occurred in a family at Itchen 
Abbas, Hants, in which twelve or more members of the family suffered 
fj’om symptoms of poisoning similar to those produced by copper. A 
badly tinned copper vessel had been used for cooking the food, with 
much salt. One patient, an old man, ict. 90, died after three weeks, the 
others recovered. The cook was charged with wilful poisoning, but 
was subsequently liberated. She brought an action against her master 
{Tnlly v. Coirie, Queen’s Bench, November, 1867), but this resulted in 
a verdict for the defendant (Guy’s Hosp. llep., 1866, p. 329). A 
set of cases is reported to have occurred at Geneva, iu 1870, in which 
ten persons ^vere taken ill with s^unptoms of irritant poisoning, and 
four died. It Avas found tliat the food had been cooked in a copper 
utensil containing a large quantity of verdigris {Pharm, Jour., August, 
1870, p. 158). A fatal case of poisoning by copper is reported in the 
same journal for 1870, p. 874. Copper was found in small quantity in 
the body. Waldemann published a i)aper on the effects of copper and 
zinc, and their alloy brass, when used for culinary utensils (Horn’s 
Viertcljahrsschr., 1870, 1, 247). 

The tin used for lining copper vessels is frequently alloyed with a 
large proportion of lead, and thus lead-poisoning may be substituted for 
poisoning with copper. According to Baasclj, Jiiaii}^ of the accidents 
attributed to tliis form of copper- 2 )(»isoning are really due to other 
causes (Casper’s Vierleljahrsschr., 1852, B. i. H. i. S.78). It has been 
elsewhere stated that all the ordinary co 2 )per employed for culinary 
utensils contains arsenic. In those eases in which the metal is con- 
verted into insoluble oxides or salts by acid or fat the arsenic may be 
found in an insoluble form in the green incrustation i>roducod. When 
C 02 ) 2 )er thus forms an insoluble salt, arsenic is not dissolved. 

As regards (5), in the making of preserved fruits and vege- 
tables, the salts of copper (blue vitriol) are used for the purpose of 
giving a rich green colour. Many of the green pickles sold in sliops 
Avere formerly thus imi)regnatcd Avith the vegetable salts of this metal, 
to Avhich they OAve their bright grassgreen colour. The iron-test is 
delicate. A bright needle immersed in the pickle, or plunged into the 
solid, Avill be speedily coated Avith copper. Only a portion of the copper 
is in a soluble form. The quantity of copper contained in such articles 
may not be sufficient to cause fatal effects ; but serious symptoms of 
gastric irritation are sometimes i)roduced, and in young i)ersons these 
ma}' assume an alarming character. The restrictions on the exporta- 
tion of green i)eas coloured Avith copper from I rancehaA erocentl^^been 
relaxed, and coppered peas are again an article of commerce in the 
British Isles. 

According to Tschirch the practice Avith some manufacturers is to 
treat the green vegetables with a dilute solution of sulphate of copper, 
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and afterwards wash them thoroughly with water before boiling. The 
result is the formation in the plant tissue of phyllocyanate of copper, a 
compound containing 7‘35 jier cent, of copper, and is insoluble in water, 
dilute hydrochloric acid, or acetic acid, but soluble in alcohol. The 
tinctorial i^ower of this compound is said to be cotnparable to that of 
cosine, very great, and the colour is unaltered by light. Considering 
that copper itself is not an active poison, and that tliis compound con- 
tains it in so small proportion and in so insoluble a form, Tschircli 
expressed the opinion that this treatment of preserved vegetables might 
be allowed. Robert, on the other hand, stated it was true that a large 
dose of a copper salt might be taken at one time without producing 
toxic elfects, but it had not been proved that a continuous administra- 
tion w^ould not produce chronic poisoning. Moreover, although it 
might not be convenient to produce green j)reserved peas without the 
use of ct)pper, it was by no means necessary that peas should be green 
in order to be eaten (Phariii. Jour,, Nov. 7, 1891, p. 366). 

Charteris and Snodgrass show that by digesting copperc'd peas in 
dilute hydrochloric acid some copper is dissolved. By digesting the 
peas with a mixture of pepsin and dilute hydrochloric acid, copper was 
dissolved to the extent of 0*62 grain per pound of peas, equal to 2*05 
grains of sulphate of coi)per, Artilicially prepared compounds of 
copper with albumen and with casein were also submitted to the action 
of solutions containing respe(;tivoly pepsin with hydrochloric acid and 
pancreatin with carbonate of sodium, the temperature being maintained 
at 99^ F. It is stated that at the end of an hour and ten minutes 
digestion was complete in the acid solution in the case of the albumen 
compound, and at the end of two hours in the alkaline solution ; in the 
case of the casein compound digestion w^as complete at the end of two 
hours in the acid solution and at the end of one hour in the alkaline 
solution. Babbits and pigs were suj^plied with food containing an 
admixture of albuminate of copper or sulphate of copper, and when the 
animals were killed copper was found in their liver and kidneys. When 
the quantity of sulphate of copper given to a young pig weighing nine 
pounds amounted to 60 graiiis, it refused the food tor twenty-four 
hours, but it readily took food containing 10 grains, and continued to do 
so for four days, when it was killed. 

It has been stated that an impure gold alloy used by some dentists 
has been so largely comi)ose(l of coj>per as to alfect the health of those 
who have used the plates for the support of artificial teeth. The acid 
and salts in the saliva facilitate the production of a poisonous salt of 
copper. 

The editor is unable to find any corroboration of this statement. 

Toxicity and Fatal Dose. — The ordinary pharmacopa 3 ial dose 
of the sulphate for emetic purposes is five to ten grains. 

There are but few instances in which the sulphate has proved fatal 
in the human subject, so that but little is known of the fatal dose. One 
fatal case was recorded in England in 1891. In 1836, a girl, sixteen 
months old, put some pieces of Blue-stone (sulphate of copper), which 
were given to her to play w'ith, into her mouth. In a quarter of an 
hour the child vomited a bluish-green coloured matter, with pieces of 
suli)hate of coi)per in it ; the skin was alternately cold and hot, but 
there was no purging. The child died# in four hours, without being 
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convulsed, but it was insensible before death {Med. Gaz.y vol. 18, 
p. 742). Unfortunately no inspection of the body was made. Galippe 
denies, on inadequate evidence, the j^oisonous j^i’operties of copper 
salts. In 1886 a man was convicted of attempting to murder his wife 
b}^ administering to her sulphate of copper in spruce and peppermint 
water. Ho was sentenced to twenty years’ penal servitude (/i. v. Rey- 
nolds, C. C. C., September, 1886). In 1884 a girl was convicted of 
poisoning her mistress 1 ) 3 '' introducing sulphate of coppei* into a jug of 
beer. The taste of the substauce was perceived ; the only i*esults w’ere 
severe vomiting {R. v. Mary Baker, C. C. C., October, 1884). 

A W'omaii who swallow’ed two ounces of verdigris died in thi*ee days: 
in addition to the symptoms described below, there were convulsions 
and paralysis before death, Niemann relates that a female, aged twenty- 
four, swallowed half a/n ounce of verdigris, and died under symptoms of 
severe irritation of the stomach in sixty^ hours Taschenbuch,” p. 458). 
In consequence of the great uncertainty of its operation, subacetate of 
copper is not employed internally. 

Duration. — As with all irritants, the symptoms ensue within a 
quarter of an hour, or less, of taking the poison ; but exceptionally from 
the condition of the contents of stomach, they may not appear for 
three or four hours or longer. It may be, too, that the insolubilit}'^ of 
the copper salt in tinned vegetables may delay the symptoms, for in 
these cases tlie symptoms are usually some time in appearing. 

Symptoms. — The sul})hate speedily causes violent vomiting, for 
which purpose it is sometimes used {vide p. 357). If the dose has been 
excessive, in addition to the vomiting, there is headache, pain in the 
abdomen, with purging; the pain is of a colicky character; and in 
aggravated cases, ther(3 are spasms of the extremities and convulsions. 
Percival imd with an instance in which violent convulsions were produced 
in a young woman by 120 grains of sulphate of copper. Paralysis, 
inseiisibilit}^ and even tetanus, have preceded death, when the poison 
w'as administered to animals. Among the symptoms casually met with in 
the liimian subject, may be mentioned jaundice. This has been observed 
to attend poisoning by the sulphate, as well as by Scheele’s Green. 

Verdigris i)roduces symptoms somewhat similar to those caused by 
the sulphate. There is a strong styptic metallic taste, with a sense of 
constriction in the throat, followed by severe colicky pains, vomiting of 
a green-coloured liquid, and purging, with violent straining (tenesmus). 

Chronic poisoniny bj^ coj)per is occasionally seen among workers in 
this metal and its salts. The poison enters the S 3 ^steni partly b}'^ the 
lungs ill the form of dust, and partl 3 " b}^ the skin in handling the metal 
or its salts. The marked symptoms are a coppery teste in the mouth, 
giddiness, pain in the bowels, vomiting, occasional diarrhoea, and 
wasting of the bod}". Clapton has pointed out another symptom, 
namely, a green line on the margin of the gums. He met with this in 
a sailor and in some working coppersmitlis {Med. Times and Gaz., 
1868, 1, p. 658). The green line was well marked, and this was shown 
b}" tests to be owing to copper. The perspiration from the hands 
in working had converted the copper into basic chloride, and thus led 
to its absorption by the skin. Several cases of chronic poisoning by 
copper nmong coppersmiths have been treated by Cameron, but this 
symptom was not noticed {Med. Times and Gaz., i870, 1, p. 681). 
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The existence of chronic copper poisoning is not doubted by the 
majority of authoiities on toxicology ; but it must be admitted that 
much has been alleged as to this form of disease which is open to 
(juestion. The fact that the majority of workers in copper and its 
compounds remain perfectly healtliy is not conclusive as to the 
innocuous character of the metal, spite of the assertions of Galippe 
{Etude Toxicol, Hur le Cuii re, Paris, 1875). Oppolzer asserts that he 
has seen a case of co])per ])aralysis alFecting the l ight arm, and very 
similar to lead paralysis (Ziemsseii’s Cyclop, of Med.,*’ vol. xvii. 
p. 593). 

Tlie editor leaves these remarks without comment, except tliat 
when the case mentioned on ]>. 479 was tried, no one in court could 
protluce aii}^ evidence of an^* genuine chronic case having occurred, 
comparable, let us say, in the remotest degree with lead or mercury. 

At the same time it must be admitted that the disease known as 
brassfounders* ague lias a very definite existence ; brass is an alloy of 
zinc and copper, and it is doubtful to which element the disease must 
be ascribed (vide B. M. J., 1, 1900, in an article by Dr. Wm. 
Mun-ay, also B. M, J., 2, 1901, p. 405). 

Treatment. — This is on general principles only, vide p. 356. 
Post-mortem Appearances. — In iioisoning with the salts of 
copper, the mucous membrane of the stomach and intestines has been 
found more or less thickened and inllamed, in the few fatal cases which 
have been hitherto examined ; the membrane has been also found 
destroyed and softened in poisoning with verdigris. 4’he gullet has 
l)resented an inflamed appearance. In a case of poisoning with verdi- 
gris ([noted by Orfila, the stomach was inflamed and thickened, 
especially towards the intestinal opening, the orifice of which, owing to 
the general thickening, was almost obliterated. The small intestines 
wei’c throughout inflamed, and [uuforation had takoJi place, so that [)art 
of the green liquid was effused into the abdomen. The large intestines 
W(n*e distended in some i)arts and contracted in others, and the rectum 
was ulcerated on its inner surface. The lining membrane of the 
intestines has been found throughout of a deep green colour, owing to 
small i)articles of verdigris adhering to it. It has been said that this 
is an uncertain character of poisoning by copper, since a morbid state 
of the bile often gives a similar colour to the mucous membrane of the 
stomach and duodenum. This objection cannot apply when the green 
colour is found in the gullet and throughout the intestines; and, under 
any circumstances, the evidence from the presence of a green colour 
would amount to nothing in the judgment of a prudent witness unless 
copper were freelj' detected in the parts so coloured. The green stain, 
if due to copper, will be tunied blue by ammonia. 

Analysis. — Whatever doubt may exist with regard to a green 
colour of the tissues, the colouring of the vomit is certainly a point of 
value. The vomited' matters are remarkable for being generally of a 
blue or (/rren colour^ and broken crystals of blue vitriol were discovered 
in them in a case in which the i>oison was taken in a loosely pulveru- 
lent state. If the green colour of the vomited liquids is owing to 
altered bile, it will not acquire a blue tint on adding to a portion of the 
green liquid a solution of ammonia ; but if it be caused b}^ a salt of 
copper, this change of colour will serve to indicate the fact. 
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The salts of copper are generally known by their colour ; whether 
in the solid state or in solution, they are either blue or green. 'J'he 
salts of one other metal are also of a green colour, namely, nickel; but 
there are striking chemical ditferences between the salts of this metal 
and those of cop{)er. There are three very soluble salts of copper ; two 
of these are blue, the sulphate and nitrate, and one green, the chloride. 
The solutions of the copper salts have generally an acid reaction. The 
salt should be dissolved in water, diluted, and the following tests may 
then be applied : — 

Tests. — (1) Solution of ammonia gives a bluish white precipitate, 
which is soluble in an excess of the test, forming a dee}) violet-blue 
liquid. (2) Ferrocyanuleof 'potassiiim gives a rich claret- red ])recipitate ; 
if the quantity of copper is small, the liquid acciuires merely a light 
red colour; if large, the precipitate is of a deep red brown colour, and 
of a gelatinous consisteiic}'. Kerrocyanide of potassium will act on tlie 
violet-blue solution produced by ammonia, provided acetic acid is 
added to neutralise tlie ammonia. One portion of the liquid may thus 
be tried by the two tests. (3) Sulphuretted hi/droffen gas, or sulj)hide 
of ammonium, gives an almost black precipitate, even in an 
acid solution, or, if the coi)per is in small proportion, merely a 
reddish brown colour. (4) A slip of polished iron (a common needle), 
suspended by a thread in the liquid, slightly acidulated with sulphuric 
acid, is speedily (jonted with a layer of copper, even when the salt is 
present in very small proportion. If the needle is left for some days 
in the liquid, the iron will be slowly removed, and a hollt)w cylinder of 
metallic copper will remain. This may be washed, dissolved in dilute 
nitric acid, and tested with the foregoing tests ; or the iron, coated 
with copi)er, may be at once partially immersed in ammonia and 
exi)osed to air. The liquid then becomes slowly blue. Half a grain 
of sulphate of cop])er, dissolved in sixteen ounces of water, may be 
thus easily detected. The blue solution, acidified with acetic acid, 
gives a red colour or pre(*ipitate with ferrocjyanide of potassium. 
(5) The Kleetrolglic Test. — If a few drops of the copper solution are 
placed on platinum foil, slightly acidulated with a diluted acid, and tlie 
platinum is then touched through the solution with a slip of zinc, 
metallic copper, of its well-known red colour, is immediately deposited 
on the i^latinum. AVhen the quantity of copper is small, tliere is 
merely a brown slain ; but a blue liquid is formed by pouring on it 
ammonia, and exposing it to air. The blue liquid may bo furtlier 
tested with ferrocyanide of potassium after acidification with acetic 
acid. 

('ommercial sulphate of copper sometimes contains traees of arse }iic. 
Ten grains of the (jrystallised sulphate will occasional!}^ be sufficient 
to yield evidence of the imesence of arsenic. When the sulphate has 
been given as an emetic, traces of arsenic may sometimes be found in 
the contents of the stomach or in the matters vomited. 

Copper in Organic Liquids. — The copper is liable to he precipitated 
by certain organic substances, e.g., albumen, fibrin, casein, and 
mucous membrane ; but some of these organic compounds are easily 
dissolved by acids, or even by an excess of the solution of copper salt. 
A portion at least of the salt of copper is, therefore, commonly held 
dissolved. In such cases the/e is one peculiar character possessed by 
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tliese liquids ; t.e., they have a decidedly green colour, even when the 
copper salt is in a far less than poisonous proportion. 

A })olished needle, or a fine iron wire, may be used in these liquids 
as a trial test for the presence of the salts of copper. If in large 
quantity, the copj^er may be precii>itated by sulphuretted hydrogen, the 
sulphide collected, dried, and converted into the soluble sulphate by the 
action of strong nitric acid. If in small quantity, the following is the 
most expeditious method of obtaining copper from any organic liquid 
wljiich contains a soluble poisonous salt of this metal. Having added 
a few drops of diluted sulphuric acid, and filtered the liquid, let a 
portion of it be })laced in a platinum capsule or crucible, and a slip of 
zinc introduced. Wherever the platinum is touched by the zinc, 
metallic copper of its ordinary red colour is deposited; and, after 
having in this way coated the platinum capsule, the surplus liquid may 
bo poured olV, and the capsule well washed with water. The coppei* is 
then dissolved in nitric acid, and the tests may be applied to the 
solution after the excess of acid has been driven off by heat. In place 
of nitric acid and heat, a strong solution of ammonia may be used in 
tJie cold. Under exposure to air tlie metal is oxidised and dissolved 
in a few minutes, forming a blue solution. The ammoniacal solution 
may be neutralised Avith diluted acetic acid, and ferrocyanide of 
potassium then added. The red colour of the metal deposited on 
l)latinum is characteristic of copper ; but should any doubt exist, this 
may be removed by placing a polished needle in the ammoniacal 
solution, and adding diluted acetic acid to neutralise it. The needle 
is immediately covered with a red layer of copper. Not much import- 
ance should be attached to the discovery of mere traces of this metal 
either in the body or in articles of food. Copper, if looked for, may 
be found in many cases in the tissues and in food under circumstances 
quite unconnected with poisoning (Guy’s IIos]). Rep., 1858, p. 103). 

In the Tissues or Urine , — Dry and incinerate tlie organic matter, 
using an iron burner, digest the residue in Avarm nitric acid, and then 
CA^aporate to dryness. The residue may be dissoh^ed in a sjuall 
quantity of Avater, and a polished needle immersed in it for some hours. 
The metallic deposit, if any, on the needle, may be recognised ns 
copper either by its colour or by the action of ammonia. 

Copper is believed by some observers to be nearly ahvays present 
in the liver of man. Dupr6 found in human livers about one part of 
copper in 600,000; and in fourteen bodies examined by Bergeron and 
Hote copper in minute quantities was found in every case. It is also 
believed to occur normally in very small quantities in the kidneys and 
in the blood. The copper is probably mainly derived from the grains 
of cereals, such as Avlieat and barley; in turnips, and most other 
vegetables, copper in very minute traces may generally be detected. 
It lias been suggested b}^ Johnstone that the presence of copper in 
cereals may be due to the practice of dressing tlie grain, and also the 
ground, with sulphate of copj^er, with the object of protecting it from 
the ravages of vermin after the grain is soAvn (liuff). 

Cases. — The following, taken from the Lancet, 2, 1901, p. 622, 
shows a neAv danger ; — 

“Toxicologists will have to note that there is another risk of poisoning by 
sulphate of copper than those hitherto commonjy recognised, and that is through 



POISONING BY GOLD SALTS. 


479 


the spraying of potatoes to prevent * potato blight.’ It appears from the evidence 
given at an in<iuest held in Ballymena on August 23rd that a farm labourer, 
named James Gordon, was working on the farm of Mr. G. T. Graham, J.P., 
Bailee, Ballymena, on August 19th and 2()th. lie had a spraying ma(‘.hine 
strapped on hie back and was spraying potatoes. On tlio 19th lio com- 
plained before dinner of being sick; on tlie 20tli ho went homo, partook of 
some supper (])otatooH) at sovon o’clock, and retired to rest between nine and ten 
o’clock. In tlie early morning ho was taken severelj^ ill, and Mr. Alexander 
Duncan, of Ballymena, who saw him at 4.30 a.m. on the morning of the 21st, 
found him siitfering from severe cramps all through his limbs and body, liis heart 
failing, and his body covered with free perspiration. lie died at about two o’clock 
ill the afteriiooii of the 21st. lie had a fresh wound on his hand, wliicli was 
perfectly blue with the ‘ hluestono,’ which was chiefly sulphate of cejiper. Mr. 
Duncan said that if there were scrat('.hes on the hands of the person ongiiged in 
spraying potatoes, or if the jiorson inhaled the spray, it might jiossibly produce the 
collapse. Ilis evidence was that deceased had died from collapse following irritant 
poisoning. Dr. A. McN. D’Evelyn, of Ballymena, who also saw the doceasinl, 
agreed with Mr. Duncan as to the cause of death, and said that to take food 
witlioul; washing the hands after heirig engaged with a sxiraying machine was 
extremely dangerous, and he believed, as it was a hot day, that in breathing in the 
fine vapour of the spray a cousiderablo quantitj’' of poison might liavo boeii 
absorbed. The jury, after re<iording that the deceased dioil ‘ from collapse 
following upon irritant poison,’ jiossibly through the absorption of the mixture, 
sulphate of cop[)m*, used in the sjiraying machine whicli ho carrioil and iisocl 
on August I9th and 2 1st, added a rider tluit the evidence brought out by Mr. 
Duncan and Dr. D’Evelyn ought to bo a warning to fanriors and farm-servants 
not to engage in spraying potatoes with laceratoil liands, or to blow down the pipe 
of a sprayer, or to take food without washing their hands thoroughly, as any of 
these practices is extremely dangerous, the bluostone used being an irritant 
poison, it is possible that tlie wearing of gloves or long gauntlets and a respirator 
might ho a useful preventive.’* 

Poisoning by Golv Salts. 

Source. — The Terchlorkle is the only proparation of gold whicli 
requires notice. It is a powerful irritant poison, acting locally like nitrate 
of silver. Tuttle is known of its poisonous effects ou man ; but, in 
administering it to animals, Oi fila found tliat it caused extensive inflam- 
mation, and even ulceration, of the mucous inombraiie of the stomach 
“ Toxicologic ”). The metal is absorbed and carried into the tissues, 
hut its poisonous action appears to be independent of absorption. 

Case. — In October, 1893, a case of poisoiiiiig hy chloride of gold was 
admitted to Guy’s Hospital, of which the following is an abstract : — 

The victim was a boy of six, admitted under Dr. Hale White ou October 22nd, 
1893, about 11 p.m, lie had swallowed the contents of a small gla.ss tube found 
on a dusihoap. He was sick immediately afterwards, tho first vomit lK*i?ig black in 
colour. The vomiting persisted, and he wa.s admitted to tho hospital at 2 a.m., 
much collapsed, eyes closed, face pallid and cold, the lips, tongue, totith, stained of 
n purplish colour. Tho fauces were injected, but not stained; tlio fingers were 
stained. Pulse extremely feeble. Within ten miuutos the bowels acted twice. 
At 10 a.m. tho vomiting still continued, and diarrheea was present. Tho child did 
not seem to bo in pain, but tho epigastrium was tender on pressure. He had by 
this time rallied considerably from shock. There was noticed a black stain on the 
teeth. About 5 p.m. on tho day of admission the vomiting and diorrhoea ceased, 
and ho was discharged well about twelve days after admission. Pupils natural 
ami no iinconsciousiioss throughout. • 

Sir Thomas Stevenson reported that the tube was one used by photographers for 
toiling; it was made to contain 15 grains. Of this 2*fl grains were found in the 
tube, leaving 12*4 grains either swallowed or lost. He found traces of gold in tho 
faeces and vomit, but none in the urine. 

For fuller details the reader is referred to the ward notes. 
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Poisoning by Pkepakations of TnABiiiuM. 

The salts of this metal are, acjcordiiig to Panlet, highl}^ poisonous, 
although this does not appear either from his own statement of their 
ett*ects or from the experiments of Laiiiy. Paiilet found that a dose of 
fifteen grains of earhonate of thallium killed a rabbit in a few hours. 
The animal suffered from disturbance of breathing, loss of muscular 
power, and general ti*embling of the limbs ; it appeared to die 
asphyxiated. The salts of this metal have been found to operate 
through the skin and cellular membrane, therefore by absorption. 

Lamy dissolved seventy-seven grain Sv of the sulphate in milk, and 
lie found that this quantity sufliiied to destroy tw^o hens, six ducks, 
two ])Uppies, and a middle-sized bitch. The prominent symptoms in 
the dogs were oppression of breathing, salivation, griping pains in the 
abdomen, the body being drawn up, with trembling and convulsions of 
the limbs, followed by paralysis. Vomiting and purging are not 
described among the symjitoms. The two puppies did not die until 
four days after tliej^ Jiad taken the poison. On opening tlie bodies of 
the animals lianiy states that there was no mark of inllamniation or 
other striking jiost-mortem appearance. In omi experiment he found 
that a pupjiy died in forty hours from a dose of one grain and a half of 
sulphate of thallium {Cheni. News, September 12th and 19th, 1863). 

The salts are soluble, colourless, and nearly tasteless; and there- 
fore may he easily administered. 

These statements of Lamy and Paulet ai’e not in accordance with 
the views of Crookes, the discoverer of the metal. Althougli much 
exposed to the action of tlie fumes, the metallic vapour produced no 
particular (dfects upon him. He also swallowed a grain or two of the 
salts without injury. These have a local action on the liair and skin, 
staining tlie former, and rendering the latter j^ellow and horny {Chent. 
News, October 3rd, 1863, j), 161). 

Maume and liabuteau state that thallium is at once both a cardiac 
and a muscular poison, in its action resembling men.'ury in one respect 
and potassium in another. The liistoiy of tliallium as a poison is 
incomplete. 

Analysis , — The best and most certain method of detecting tliallium is 
to dry and burn the viscera, when, by the aid of th (3 spectroscope, the 
green band indicative of thallium will manifest itself in the spectrum 
from the smallest quantity of the metal, in spite of admixture with 
other bodies. 


Poisoning by Salts of Tin. 

Source and Method of Occurrence. — The only preparations ot 
this metal wliicli require to be noticed as poisons are the chlorides, or 
muriates, a mixture of which is extensively used in the arts, under the 
name of Dyers' Spirit, Tlie salts may exist in the form of whitish 
yellow crystals ; bqt more commonly tliej^ are met with in a strongly 
acid solution in water. They are irritant jioisons, but so seldom used 
as such, that only one death occurred from them in England and Wales 
during a period of two years. 

Small quantities of tin are not uncommonly taken in articles of 

tinned food, and in Demerara sugar prepai*ed by what is known as the 

• • 

i • 
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“ Bloomer process,” in which a solution of stannous chloride is ein- 
j)lo 3 ’ed. Siudi sugar contains about half or one-third of a grain of tin 
per pound. According to Sir Tlionias Stevenson’s experiments, 
neither dogs fed on such sugar nor persons who liahituallj^ con- 
sume such sugar as an article of dail>' diet suffer in liealth. Others 
consider tlie tin to he injurious to healtli. Luff has described four 
cases of tin poisoning caused h}’^ tinned cherries. 4’lie sjTup of the 
clierries contained I’t) grain of the higher oxide of tin in each fluid 
ounce (7L A/. J., 1890, 1, p. 833). 

Toxicity and Fatal Dose. — The following is Dr. Luffs own 
account of the cases referred to above, and one other from tlie Med. 
Press and Circ., 1894 : — 

In four cases of tin poisoning, caused by tinned cherries, 
tliat were seen and described by the autlxor and Metcalfe, an esti- 
mation of the amount of tin present in the cherry-juice was made, as 
the tin from which the ])atients had taken tlie cherries was left 
lialf full of cherricis and juice, and therefore was available for 
jiurposes of analj^sis. The juice was strongly acid, and the analysis 
showed that the acidity was mainly due to malic acid; the juice con- 
tained tin in solution equal to 1*9 grain of the higher oxide of tin in 
each fluid ounce, which would be equal to 3*2 grains of the nialate of 
tin in tlie same quantity of juice. The symptoms of these cases were 
very severe, there being a considerable amount of collapse and cyanosis 
and in one case unconsciousness; it was estimated that the symptoms 
were produced bv doses of tlie inahito of tin varying from four to ten 
grains. All the cases recovered. 

“ A pecuiliar case is recorded in which a clicmist died from tin poison- 
ing. lie had inadvertently filled his pejiper caster with putty jiowder, 
whi(di is the higher oxide of tin, and had continued to use it until befell 
ill a couple of montlis afterwards and ultimately died.” 

Symptoms. — Nausea, abdominal pain, vomiting, and diarrhoea 
were observed in the above cases. There was much depression, with 
feeble pulse and drowsiness, and in one case at least extreme collapse. 
Dr. lliimplireys, who attended one of the cases, says that cramps in the 
legs were most marked, and that he vomited a little blood. 

Analysis. — Dr. Luff gives the following: — 

“ Tin may be separated from organic admixture hy destroying 
organic matter by the moist method (see p. 376). The clear fluid, which 
contains stannic cliloride, may be submitted to the following tests: — 

“ 1. Sulphuretted hydrogen gives with a solntion of a stannous salt 
a brown precipitate of stannous sulphide, and with a solution of a 
stannic salt a yellow precipitate of stannic sulphide. 

2. Stannous cliloride added to a solution of mercuric chloride first 
reduces it to the mercuirous state, throwing down a white precipitate of 
calomel, and siibsecpiently reduces this to the metallic state, producing 
a grey ])recipitale, due to the formation of finely divided mercury. 

“ 3. With gold chloride stannous chloride gives a purple precipi- 
tafe ” {vide also p. 552). 

Poisoning by Lead and its Salts. 

Source and Method of Occurrence. — Next to iron lead is, 
perhaps, the most useful metal known, and is mined in enormous 
M.J. VOL. •it. 31 
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qiijintitios. lu the actual iniiiiiig operations tliore would seem to be 
but little danger ; it is in the manufacture and uses of lead salts for 
conuner<*ial purposes and in tlie contamination of water supplies that 
cases of lead i)oisoning chioHy occur. 

Tlie tVdlowing are tlie preparations of lead deserving of individual 
notice liere, thougli it must be stated that there is not a single 
compound ijito which lead enters that is not capable of doing 
mischief: — 

1. The metal itself. 

2. Sugar of lead or the acetate. 

3. "Wliite lead, carbonate or oxycarbonate. 

4. Oxides of lead. 

C. Other salts. 

xVs showing the improvement in our national health and care in 
dangerous occupations, 8ir Thomas Stevenson stated in the previous 
edition of this work in 1894 that no less tlian 132 fatal cases of lead 
poisoning were recorded in 1891 in England and W’^ales, whereas in 1901 
only one solitary case is tabulated by the Kegistrar-General. 

1. Lead itself. — Of this it is dilUcult to speak positively, because 
in most of the cases to be mentioned it is absorbed as an oxide or 
carbonate or some otlier salt; but there are some few illustrations of 
poisoning hy the metal itself, which has then in the body undergone a 
cliange into a salt of lead. 

A tea-dealer was with syiiiptouis of load poisoning, and the cause 

romuinod long un.sus])e(;tcd, until ho admitted that, in the course of his trade, he 
had the idle habit of often placing i>iocos of lea-load in his mouth, and crushing the 
metal between his teeth. 

Sonnenkalb considered that snnlT fre<piently ac(iuires an impregna- 
tion of lead hy reason of the coverings of lead in wdiicli it is packed. 
He collected nineteen cases of this form of chronic poisoning ; in 
foiutoen of these there was ])aralysis, and in five there were symptoms 
of gastric disturbam^e. The arms were most conimonlv affected Avith 
paralysis and wasting of the extensor muscles. In twelve cases tliere 
was a blue colour of the gums. All suflered from colicky pains and 
constipation. The poisoned snuff liad been used for a period of from 
six mouths to twenty years ; and on leaving it off the patients 
imj)rovt‘d rapidly, and eventually recovered. See also Lancet, 1870, 
2, p. 781 : and Phann. Joiir,, 1870, p. 4(>5 ; and Horifs Viertel/ahrs- 
schrijh 1808, % 175. 

2. Sugar of Lead or the acetate. — 4 his is more frequently 
taken as a iioison than any of the otlier salts of the metal, althougli 
cases of acute poisoning by lead in any form are not common. The 
substance is commonly met Avith in solid heavy crystalline masses, 
Avhitc or of a broAvnisli Avhite colour ; it resembles loaf sugar in 
appearance, and has often been mistaken for it. It has also a SAveet, 
folloAved by an astringent or metallic taste. It is veiy soluble in Avater, 
four parts of distilled water at 60^ Eahr. dissolving one part; and it is 
mncli more soluble at a boiling temperature. 

A remarkabh? series of cases of poisoning by acetate of lead has 
])eeii reported {Lancet, 1849, 1, p. 478). By some accident, about 
thirty pounds of this substance Avere mixed at a miller's Avith eighty 
sacks of rioiir, and the Avhole was made into bread by the bakers and 
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supplied as usual to their customers. It seems that no fewer than 600 
persons were attacked with symptoms of poisoning after partaking ol 
this bread. 

Liquids used for culinary or dietetic purposes, especially if they 
contain a free acid^ are liable to become impregnated with lead, derived 
from the glaze of the vessel in which they are kept, and thus form 
poisonous salts. If vinegar is used, acetate of lead ma^'^ result, 
liitharge-glaze is also easily dissolved by alkaline or fatty substances. 
The eating of dripping, or the fat of meat baked in a newly glazed 
vessel, has been know’n to give rise to a slight attack of colic ; wdiile the 
symptoms w'ero referred by the person to some substance mixed with 
the food. (For cases see Med, Gaz., vol. 47, p. 659 ; also Lancet, 1860, 
1, p. 962.) In 1852, four men partook of rhubarb-pie and milk for 
supper. Shoi'tly afteiwvards thc}'^ were all seized with violent vomiting 
and intense colic. Lead Avas detected in a portion of the vomited 
matters and food. The only source to which the lead could be traced 
was the glaze of the j)ans in Avhich the milk was kept. 

The acetate in solution as liquor plumbi subacetatis is largely used 
in medicine as a lotion, and from this solution as a basis many pro- 
prietary remedies are made of the class of hair-d 3 es, w^ashes, etc. Of 
such Goulard extract or w^ater is an example, which has caused death 
in at least four instances, one in France and tliree in England. 

In llio /?, J/. J,, 1, 1808, p. 491, is roportod a case of sovoro plumbism 
from Avashing out tho noso witli a lotion containing “ a penny worth of sugar of 
lead to the luilf-pint of Avater.” This washing had boon doiio two or three times u 
day for some months. 

3. White Lead. — It is this salt that is responsible for the 
majority of cases of lead poisoning occurring amongst Avorkmen, inas- 
much as it is tlie basis from Avhicli practicall}’' all lead pigments and 
glazes arc obtained. 

One cause of lead-palsy among infants may be the use of farinaceous 
food Avrapped in lead-foil having a thinly tinned surface, sold as patent 
tin-foil. Such infants’ food is sometimes strongly impregnated on the 
outside Avitli carbonate of lead {“ On Poisons,” 2nd ed. p. 605). Snuff 
and tobacco, chocolate, and other substances in ordinary use are 
frequently Avrapped hi this spurious tin-foil. If the articles are kept in 
a damp place, the}^ may thus become impregnated with carbonate of 
load. 

White lead is sometimes contained in small hi lonl' 

sugar, owing to the moulds in Avliich the sugar is set being jiainted 
Avith Avliite lead, and a iiortion being thus mechanicall.y taken up, 

Lac}’ has pointed out the injuiy to liealtli Avbicb is likely to follow^ 
the use of wdiite lead as a cosmetic by actors. The glazed Avhite 
leather lining of hats is strongly impregnated Avitli carbonate of lead, 
which may penetrate the body by the persjiiring skin. 

4. Oxides of Lead. — The yellow oxide (massi<;ot) and the puce- 
colbured oxide (peroxide) are but little kuoAvn, except to chemists. 
Litharge and minium or red lead are, however, much emidoyed in the 
arts, and have sometimes given rise to accidental xioisoning. A 
Avomaii wlio liad swallowed two and a quarter ounces of red lead w’as 
admitted into hospital. No symptoms aiipeared for nine hours. There 

• • 31—2 
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wiis then colicky p«in, with urgent vomiting, followed by Ijeadache and 
general tenderness of the abdomen. She entirely recovered in about 
twelve days (Guy's ITosp. Rep., 1850, p. 209). In March, 1870, 
owing to an accident, some red lead became mixed with a quantity of 
beer at a brewery at Guildford. Several persons who drank this beer 
suffered from lead poisoning. One man died, but it was probable that 
disease of the lungs was the immediate cause of death. Colicky pains, 
a blue line oji the gums, and constipation, were well-marked symptoms 
among tlie patients. In the course of a motith as many as twenty-seven 
cases of lead colic came under treatment {Lancet, 1870, 1, i)p. 428 and 
495). A fatal case of poisoning by red lead has beeii recorded 
(“ Report of Calcutta Med. Soc.,” July 13th, 1881). The woman died 
within five hours. 4’he symptoms were pains and convulsions. The 
only noticeable appearance met with in the body was, it is said, corrosion 
of the stomach. 


5. Other Salts. — 44iis group is meant to include all those cases 
in which the lead gains ac(!ess to the body by what may be called 
domestic routes. It incliules some of the above salts, undoubtedly ; but 
often, and esiieciall}^ in water and beer, it may be doubtful what special 
salt is present. 

Cosmetics and hair-dyes containing preparations of lead, commonly 
called hair-restorers, may also produce dangerous effects. 'Die author 
met with an instance in which paralysis of tlio muscles on one side of 
the nock arose from the imprudent use of a hair-dye containing litharge. 


'These hair-<lves or ‘‘hair-restorers" 


are sometimes solutions of acetate 


of lead of variable strength in perfumed and coloured water. In other 
cases tJiey consist of hyposulphite of lea<l dissolvial in an excess of 
liyposulidiite of sodium. In one instance the continued use of such a 
dye is reported to have proved fatal, and lead was found in the liver 
and one of the kidneys {Pharm. Jou/\, 1869, 1, j). 301; also January, 
1869, p. 440). 

liesides the workers in lead factories, ])lumbers, painters, workers 
on gas and water pipes, printers (types), ])ottei's (glazing with lead 
glaze), weavers (lead weights on looms), file-makers (striking hies on 
leaden cushions), enamel workers, and others are liable to suffer from 


chroni<*, lead poisoning. Tin; use of cosmetics containing lead, the use 
of lead-glazed ci’cckery, the taking of snuff adulterated with oxides of 
lead, a]id tlje use of aci’ated beverages and di’inking water which has 
been allowed to remain in contact with lead, are all recognised sources 
of lead poisoning. In one i-emarkable case a j)roof-reader was 2 )oisoned 
l)y j-eading printed ])roofs for many years. Type-metal is am ailloy of 
which lead is a ju’eponderating constituent. 

Cider is sometimes poisoned with leaid owing to the use of leaden 
vessels or pi}>es in its manufacture. An instance of the fatail effects of 
<*ider so poisoned is rei>orted to have occurred in Worcestershire in 
1861, and another fatal caise occurred in Herefordshire in 1867. Eight 
men were seized wjth symptoms of lead poisoning, and one died. Hera- 
path found one grain of lead in a gallon of cider. The leaden pipe was 
found corroded by the acid in the cider. Lead pipes anj largtdy used 
hj' publicans for the supply of beer. It is possible, therefore, if the 
beer is acid, and is alloweil to remain some time in the pipe, the first 
portions drawn may acquire an impregnation of lead, which may give 
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rise to colic and other unpleasant symj)toms. This is a not infrequent 
though unsuspected cause of lead poisoning in potmen. Common 
acetic acid has been known to contain, as inipuritj', 2 per cent, 
of acetate of lead. Lead is also found in citric and tartaric acids, 
aerated beverages, Seidlitz powders, and in salts which have been 
crystallised in leaden pans. Litharge was formerly much used to 
remove tlie acidity of sour au’nc, and to convey a sweet taste. Acetate 
of lead, or some otlier vegetable salt of the metal, is in these cases 
formed ; and the use of such wine may be lU’oductive of alarming 
symptoms. Many years since a fatal epidemic colic prevailed in l^aris 
owing to this cause ; the adulteration was discovered by Fourcroy, and 
it was immediately suppressed. Wine tlius poisoned is known b^^ its 
being blackened by sulphuretted hydrogen. 

Snuff' has been adulterated with red lead in order to iniprove its 
colour. Two instances of chronic poisoning by lead came under the 
author’s and one under Sir Thomas Stevenson’s notice as a result of 
the i)reseiice of oxide of lead in snulf. One sample contained the 
oxide in large proportion. This noxious adulteration has frequently 
given rise to paralysis and other forms of lead disease. In another 
work (“ On Poisons,” 2nd cd. p. 485) the author has referred to cases 
in which colic nnd paralysis have occurred in j)ersons who have slept in 
newly painted rooms. Alderson mentions several instances of this kind 
{Lancet^ 1852, 2, ix 891). The author suflered from a severe attack of 
colic as a result of sitting in a room for a few hours a day in which a 
large surface of canvas for an oil-painting had been covered with white 
lead and drying oil. An ollicer, a)t. 50, fond of painting in oil-colours, 
worked for some time in a room eiglit feet squaj’e which liad a large 
stove in it. He was attacked with wristdrop (paralysis) iji Deccniber, 
1855, and soon afterwards with paralysis in both legs. It appears that 
his servant always ground his colours, mixed them, and cleaned his 
brushes. The officer had experienced an attack some years before ; but 
from this, by hiving aside oil-painting, lie completely recovei*ed. In 
these instances, the emanations of lead aiipeared to have been received 
tlirough the lungs. Tlie symptoms were of the character peculiar to 
lead poisoning, and as they disapiieared on the removal of the patienl 
to another atmospliere, there could be no doubt about tlie cause. 
These insidious elfejits of lead should be borne in mind by those wJio 
deny that any noxious emanations can escape from papers in inhabited 
rooms merely because the greater number of persons who live in them 
do not suller. Among white-lead manufacturers tlie (rarbonale hmls 
its way into the system either by the skin, the lungs, month, and 
nostrils, or all these channels together ; it is diffused in a fine powder 
through the atmosiihere, and thus enters into the lungs. It lias been 
remarkeil that, in manufactories where tlie powder was ground <Iry, not 
only have the labourers suffered, but horses, dogs, and oven rats, have 
died from its effects. The rats have been affected with paralysis in their 
hind legs. Since the practice iius arisen of grinding the carbonate of 
lekd in water cases of lead colic have not been sd numerous. I atal 
instances of this kind of poisoning have been frequently reported 
(Oliver on Lead Poisoning,” 1891). 

Men employed in the manufacture of pottery or glazed cards are 
liable to attacks of this kind. •There are numerous other cases in which 
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lead or its preparations, by more contact with the skin, liave been 
known to produce the usual results of lead poisoning. An infant was 
paralysed by reason of its having been waslied every moriiiiig with 
water containing a finel}' diffused oxycarbonate of lead. A man 
suffered from lead-palsy ; he had been a potman, and the palsy was 
attributed to the constant handling and cleaning of pewter pots {MecL 
Oaz.y vol. 48, p. 1017. For another case see Ijcuicet, 1860, 1, p. 60). 
A case of lead poisoning was traced to the handling of vulcanised 
rubber impregnated with load. The man was a trunk-maker, and used 
this material in his trade (Phann. Jour,^ 1870, j). 426). The mere 
handling of lead or its compounds is therefore sufficient to produce all 
the effects of chronic poisoning. 

The occurrence and prevention of lead ixdso^iiing fiom water and 
from i)otteries and glazing processes has of late years become too strictly 
H province of hygiene to be at all fully discussed here. For further 
details the reader is referred to a rej)ort presented in February, 1899, 
by Professor T. E. Thorpe, of the Government laboratory, liondon, and 
Professor Tiiomas Oliver, of Neweastle-on-Tyne, to the Home Secretary, 
on the cmidoyment of compounds of lead in ijottery manufacture. 
During the three years previous to the rei)ort 1,085 cases of pliimbism 
had been notified to the Chief Inspector of Factories. The B. M,J, (2, 
1903, p. 1659) thus comments on the report : — 

It is iinnecossary to rocapitulato tlio various points dealt ^Yitll in tlio Thorpo- 
Oliver report, but, briefly, tiieir conclusions were that a very largo aniouiit of 
oartlienwaro could bo glazed without tho use of load in any form ; that as regards 
certain branchos of the industry, while the need for using lead was admitted, 
insoluble load compounds could bo used, such ns fritted double silicates ; that tho use 
raw lead should bo prohibited, Moirieu au<l young jxnson.s excluded from 
tho dangerous processes; and that adult inalos working in ilangorous procosscs 
should bo subjected to systematic medical examination. This report, it ma}^ 
bo romoinberod, gave riso to a good deal of opjiosition on tho pait of the 
maiuifactuvors. Although ooinj»roinisoH wca'o siibsequontly attempted, no solu- 
tion of tho various problems raistxl was ell’octed. Accordingly the matter was 
rofoiTod to arbitration. TLe court sat at Stoke-on-Trent, Lord James of Hereford 
acting as iiiij|)iro. On December 30th, 1901, Lord James gave liis primary award, 
and on November 2Stli, 190*3, as was briefly noted two weeks ago, ho gave liis final 
award. The uinpiie has decided that after Pebruary 1st, 1901, no glazo shall bo 
used which yields to a dilute solution of hydrochloric acid (0*2o ]>er cent., the same 
strength as the a(;id in tho gastric juiciO more than r> jxu* cent, of its dry weight of 
soluble load calculated as leatl monoxide. Higher percentages of lead are allowed 
on condition tliat tho employer adopts a scheme of comjionsation for tlioso of his 
workpoo]>lo who .suffer from lead poisoning knowing tlio ii.sk and agreeing to run 
it; periodical medical examination and .su.spen.sion i.s also r(X[uired. One of tho 
conditions of comiiensatioii is that if any workman wlio has been suspended dies 
witliin nine calendar months from the date of his certificate of suspension by reason 
of plumbi.sni contracted before tlie said date there shall be paid to his dependants 
a sum equal to tho amount ho earned during a jieriod of throe years prior to tho 
date of tho certificate, such sum not to be more than ,300/. nor les.s than 150/. for 
an adult male, 100/. for an adult fciiialo, and 75/. for a young por.son. Duiing the 
tenn of his suspension the workman shall receive 50 per cent, of his weekly earn- 
ings, but if a workman refuses to submit to medical examination, there shall be no 
payment until tliis rule is coinpliod with. ljti.st week the jiottcuy manufacturers 
met and discussed tlie award of the iimjnro. The jubilant note at first sounded by 
the local ])ress now falls before tho more seiious view with w’hich the Joint Com- 
mittee of the Pottery Manufacturers regard the decision of JiOrd James. In tho 
circular they are about to issue, they .state that they have done all in their power 
to convince Lord James that no such rules as ho has proposed are cither necessary 
or reasonable, and that they regret that lie bassoon fit to issue an award which will 
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be very <lifficulfc to carry out. The uiaiiufactiirors, l)<)wover, are rocoiuiiieucled to 
take no exce])tioii to tlie now rules, ))ut to contiiiuo to work loyally for tlio rotluc- 
tioii of idunibisni. Tho comiiiittoe alsop^ivo it as its opinion that the coni pensation 
scheme will for some time, at all events, have the effect of increasing tho numhor 
of reported cases.” 

M. Aimiiul Gautier lias presented recently a report on the same 
subject to tlic Prefect of I^olice in J^iris, containing large niunbers of 
statistical tables. V'nlc also Lancrt, 1, 11)04, p. 23. 

With regard to water, Dr. Taylor wrote in previous editions as 
follows : — “ Water which contains more than one-twentieth of a grain of 
lead ])er gallon should bo rejected as unsafe. Such a water gives a 
sensible darkening of colour when a wineglassful of it is placecl in a 
white porcelain dish, acidulated willi a few dro])s of hydrochloric acid, 
and then a drop of sulphide of ammonium added. Soft waters, more 
especially those moorland and ferruginous wliich are acid, and those 
contaminated with the products of decomposing sewage, are especially 
prone to act upon metallic lead, and where delivered at house taps often 
contain lialf a grain or more of lea<l per gallon.” 

The editor has no hesitation in stating that such a limit is far too 
high, and he agrees with Penny, who says : — All lead coiitamination is 
objectionable, and no degree of it can he considered safe, Ijcad is an 
accumulative poison, and affects some persons powerfully in the 
smallest quantities. It is not so much the quantity of lead taken in 
any case which determines the symptoms of lead poisoning as its 
continued introduction.” 

Toxicity and Fatal Dose. — Notliing certain is known concern- 
ing the fatal dosi*. of acetate of lead. The facts already detailed show 
that it may be taken in comparatively large quantities without pro- 
ducing serious effects. Thirty or forty grains have been given dailj’', in 
divided doses, without injury. Tlie following additional cases, in some 
of wliicli re(!OVcry took place under disadvantageous circumstances, 
prove that the acetate of lead is far from being a virulent poison. Iliff 
met with an instance in wliich a)i ounce was swallowed in solution; the 
symptoms were pain in the abdomen resembling colic, with vomiting, 
muscular rigidity, and numbness. It was three hours before any 
remedies were used, and five hours before the stomach-pump was 
employed ; but thq. person recovered. In tlie second case also, an 
ounce was swallowed ; sulphate of magnesium was freely exhibited, and 
the stomacli-piimp was used. Ou the following morning there was 
slight excoriation of the gums, which were wliite, with a sensation of 
heat ill the throat ; the bowels wore relaxed, probably from tlie effect 
of the medicine. The day following tliere were pains in the legs and 
thighs, with restlessness and thirst. In a week the woman perfectly 
recovered. In a case Avliicli occurred to Alderson, a man swallowed an 
ounce of the acetate of lead in a drunken lit. There was violent 
vomiting, and t[ie man recovered. A case of poisoning by carbonate 
of lead was reported by Snow in October, 1844, to the Westminster 
Medical Society. A child, aged five years, Jite a portion not so large as 
a marble, ground up with oil. For three days he merely suffered from 
pain in the abdomen and costiveness. On the third night the child 
became rapidly worse, and tliere was vomiting. He died ninety hours 
after taking the iioison, liavMig jiassed some offensive motions of a 
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greenish black colour (probably from admixture with sulphide of lead) 
before he died. 

Lead poisoning occurs in two xlelinite forms, viz., the acute irritative 
and tlie clironic, and the above cases would show that the toxicity of 
lead ill the first form is very slight, but there can be no room for doubt 
that in the chronic form lead is a very dangerous, poisonous substance, 
not so much, perhaps, dangerous to life as dangerous to health. This 
arises from the fact that it is a very typical example of what is known 
ns a cumulative poison, v.c., once it has obtained access to the tissues, 
it is removed from tliem with exceeding slowness (ride Oliver, “ Lead 
Poisoning/* 1892). 

Duration. — Of the acute irritant cases there is little to be said. 
The symptoms come on within half an hour and rapidly subside on 
treatment so far as gastro-enteritis is concerned. Jii a few hours 
occasionally, in a few days commonly, these symptoms are followed 
bj" some of the symptoms of chronic lead poisoning. 

In the clironic furni it is impossible to estimate the duration either 
of wliat may be called the latent period — /.c., the period during which 
minnte doses are entering the body, but have not yet produced 
symptoms — or of the symptoms themselves when they have occurred. In 
some cases, under treatment and the avoidance of the poison, recovery 
may ensue in a few days from colic, or in a few weeks or months 
from wristdro]), or it may never come on, the paralysis remaining 
permanently, or death may intervene at any time from the etl’ects on 
the brain, or from kidiu'y complications. 

This marked insidiousness of the symptoms often puts groat difti- 
culties in the way of discovering the cause, for though the symptoms 
and diagnosis may be uimiistakahlo, the habits of the victim may 
afford no clue, owing to their regularity for long periods. 

Symptoms. — None of the salts of lead are very active poisons as 
irritants. 

Chvistison states that ho has given the acetate in divided doses to 
the amount of eighteen grains daily for eight or ten days witlioiit 
remarking any unpleasant symptom, except once or twice slight colic. 
When, however, the (piantity taken has been from one to two ounces, 
tlie following symiitoms have been observed : a burning, pri<;king 
sensation in the tliroat, with dryness and thirst; voniitiiig and un- 
easiness at the pit of the stomach, sometimes followed by severe colic. 
The abdomen is tense, and tlie walls liave been occasionally drawn in. 
Tlie pain is relieve<l by jnessiire, and has intermissions. There is 
generally constiiiatioii of the bowels. If any heces are passed, tliey are 
commonly of a dark colour, indicative of the conversion of a portion of 
the lead into sulphide. The skin iscohl,and there is great prostration 
of strength. AVheii the case is iiroiracted, the i)atient has been 
observed to snlfer from crainp in the calves of tlie legs, jiaiii in the 
inside of the tliighs, nnmbness, and sometimes paralysis of the 
extremities. The alfection of the nervous system is otherwise 
indicate<l by giddinitiss, torpor, and even coma. A well-marked blue 
line is noticed alter a few days round the margin of the gums, where 
they join the teeth. 

A woman, tet. 21, swallowed about three-quarters of a pint of 
Goulard's extract of lead (usually containing 24 per cent, of the 
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subacetate), having begun with small doses. When first seen she was 
in great agony. There was severe colick}" pain in the abdomen, which 
she rubbed frequently, and the muscles of the belly were drawn 
inwards. The pulse was feeble, there was trembling of the hands, and 
her body was in constant motion from severe sufiering. Tliere was 
heat in the throat and abdomen, with intense thirst, and a desire to 
vomit; but there was no actual vomiting or purging. A dose of 
sulphate of magnesium 2 )rodiiced vomiting, and she lecovered; but 
there remained obstinate constipation of the bowels {Lancet, 18(J0, 1, 
p. 33). 

Of what may be called subacute symptoms the persons who ate 
bread made with poisoned flour (vide above) presented rather typical 
examples. In a few <lays they complained of a sense of constriction in 
the throat and the pit of the stomach, violent cramping i>ains round 
the navel, rigidity of the abdominal muscles, a dragging pain in the 
loins, and cramp with paralysis of the lower extremities. There was 
obstinate constipation, and the urine was scanty and of a deep red 
colour. Generally the pulse was slow and feeble ; the counteminco 
anxious and sunken, frequently of a peculiar livid hue ; the tongue 
flabby ; the gums marked by a dee}) blue line. The surface Avas 
cool, and tliere was a general arrest of the secretions. Sickness was 
not a uniform symptom, and even when it existed at first it speedily 
subsided. The mental faculties were undisturbed. Not one of the 
cases proved fatal, but among the more aggravated there was great 
prostration, with collapse, livid oountemmce, universal cramps, 
numbness, and other alarming symptoms. After apparent con- 
valescence some of the sym[)toms returned in a more aggravated form 
without obvious cause*, and for a long time the ])atients were out of 
health. Purgative medicines were found most elfectiial in tlio treat- 
ment. The quantity of acetate of lead taken by each person could not 
be determined, as, on analysis, the samples of bread were found to be 
unequally im[)regnated with the substance. 

In the following old case it seems likely that there is room for a 
fallacy, and that it was not the original dose of lead that caused the 
later symptoms. Two girls each swallowed an ounce of sugar of lead by 
mistake. Soon afterwards they felt a burning pain in the mouth, 
throat, and stomach, and in a <puirter of an hour they vomited fi*eely. 
In half an hour there was severe pain in the bowels, with purging. 
Under treatment recovery took place (Pror. Med, Jour,, April, 1846). 
After the lapse of a year they both suffered from severe pain in the? pit 
of tliG stomach, which was tender on j)ressure. Nothing could bt3 
retained on the stomach, and there was a choking sensation in the 
throat, with other constitutional symptoms [possibly Jiystoria. — Ki>.]. 

The symptoms of chronic lead poisoning*, usually divided into 
four groups, arc too fully described in text-books of medicine to 
warrant detailed notice here, but a few points must be considered. 

The recognised grouj)s are — 

1. Colic aiul constipation. 

2. AVristdrop. 

3. Cercibral aflections (lead encephalopathy). 

4. Arthralgia, or pains about joints [? — Ei>.] . 

In making a diagnosis of lead as the cause of any of these 
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symptom groups, the lead line on the gums is invariahl}’^ looked for. 
In its absence, or in the absence of a clear liistoiy of exposure to lead, 
the cause of tlie symptoms is often overlooked. Of this lead line it 
must be noth^ed (a) that it consists in small bluish-coloured dots 
when exnmined ^^ith a lens; (/j) that it occurs on the cJz/c of the (jums, 
not o;? ihr teeth; (c) that it only occurs o]i the gums of those toetli 
w’liich Imve caries or dirt at the junction of gum and tooth ; it is 
absent witli good teeth kept well cleansed ; it must be looked for near 
to stumps or decayed teetli ; (d) it appears within a w^eek under 
circumstances of dirt and decay favourable to its production, and (c) 
the shortest time in Avhicli it disappears is tliree weeks. A somewliat 
similar line may be seen in cases of mercury and copper poisoning 
[so it is alleged. — K d.] and in unhealthy mouths utterly innocent of 
the tooth-brush. 'Idie editor has never seen a line that on careful 
examination as to dotted appearance, colour, and position on the f/inn 
could possibly be mistaken for lead. 

Of the colic nothing need bo said except that it requires to be 
differentiated by clinical rules from other sources of acute abdominal 
pain (vide editor’s Avork on Differential DiagnosixS,” Macmillan). 

Next to pain there are obstinate constipation, retraction of the 
abdominal parietes, loss of appetite, thirst, feetid breath, and general 
emaciation, with pavaly.sis of a peculiar kind affetding the (‘xtensor 
muscles, and causing a dropping of the wrist, or showing itself in a 
general paralysis of the limbs. The paralysis is peculiar, and affects 
at first almost exclusively the extensor muscles at the back of the 
forearm, so that the i)atient loses the power of raising the hand fi*oiu 
the wu’ist, hence the name “ wrist-drop ” aj^plied to this form of 
paralyxsis. Squinting and amaurosis are occasional symptoms. 

The cei’ebral .sym[)toms are commonly intense headache, accom- 
panied by tits of many varieties closely resembling those of urajmia, 
and inasmuch as cirrhotic kidney is often associated with (? caused by) 
chronic Ic'ad poisoning, it is certainly possible tliat these fits may be 
really urremic in some cases. t)ptic neuritis may be present; if acute, 
it points more directly to lead ; if associated with much hremorrhage 
and of a chronic typo (albuminuric retinitis), it points more to 
cirrhotic kidlle 3 ^ 

AVorks on medicine must he cor.sulted for further details. 

Treatment. — In an acute case the stomach must be washed out, 
and if the i)atient is not alread}’^ vomiting, a simple emetic must he 
given, stimulauts to combat shock and dci)ression, if present (though 
they are rai*ely seen). A Indsk purge should then be administered, 
preferably of the sulphate and carbonate of magnesia. The sulphate and 
carbonate of lead are both insoluble salts, and may thus be expelled. 

For the chronic cases removal of the source of the poison is the first 
essential. It has been customary to give iodide of potassium to such 
cases in the hope of removing the lead from the tissues as a. soluble 
<h>uhle iodide or albuminate, but Dixon Mann (B. M. J,, 1, 1893, 
p. 401) has shown the futilitj- of the i)roce(;ding, and lie now relies 
on magnesium sulphate alone or with other purges. The article 
contains many other iioints, and should be consulted. 

Morphia and atropine or ’J'iiict. Bellad. (B. P.) are the best drugs 
for lead colic. 
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Post-mortem Appearances.— Kxcept for the stomadi, there is 
absolutely nothing characteristic without careful clieinical analysis. 
In one case {vide above, Snow’s case of carbonate) the mucous membrane 
of the stomach was much inflameil and of a dark red colour throughout. 
Lead could not be detected in the contents or tissues of the stomacl], 
nor in the matter vomited. It is remarkable that in this case so small 
a quantity sliould have i)roved fatal without exciting any marked 
symptoms of irritation in tlie first instance. 

In one acute case ofpoisoiiing by the acetate related by Kerchlioffs, 
the mucous membrane of the stomach was removed in several places, 
especially near the intestinal opening; and most of tlie intestines were 
in a highl}^ inflamed state. In a trial for murder by this substance 
{R. V. luhvards, C. C. C., November, 1813), the stomach and intestines 
are stated to have been found inflamed, and there w'ere dark spots 
on the former. In animals, according to Mitscherlich, when the dose 
is lai*ge, the mucous coat of the stomach is attacked and corroded ; 
this change appears to bo purely chemical, and takes place in all parts 
of the body wdth which the salt of lead comes in contact. J f given in 
a small dose, it is decomposed by the gastric secretions, and exerts no 
corrosive power on the mucous membrane. AVhen acetate of load w^as 
given mixed with albumen and dissolved in acetic acid, death look place 
with great I’apidity ; but on inspection the stomach was found uncor- 
rodod. 4’bis corrosive action is a property of the neutral salt, and is 
not manifested Avhen the dose is small, or wdien the poison is mixed 
with an acid. 

Analysis* — Arctate of Lead as a Solid. — (1) If a portion of the 
powder is heated in a small glass tube, it melts, then again boco)]ios 
soliil ; again molts, acquiring a dark colour, and gives off vai)oiirs of 
acetic acid and acetone ; a black mass is left in the tube, consisting of 
carbon and reduced metallic lead. No sublimate is formed. If lieated 
alone ytdlow lend oxide with reduced metal remains. (2) It is very 
soluble in w^ater, even when cold ; spring water is turned milky l)y it, 
from the j)resence ot carbonates and sul[)liates, (3) A small portion of 
the pow’der dropped into a saucer containing a solution of iodide of 
potassium acquires a yellow colour. (4) Wlion droppe<l into solution of 
potasli it remains wliite. (5) In sulphuretted hydrogen water or sulpliidc 
of ammonium, it is turned black, in wfliich respect it resembles the 
white salts of some other metals. (6) When the pow dei* is boiled iji a 
tube w'ith diluted sulphuric acid acetic acid, know’u by its odour and 
volatility, escapes. All these properties taken together j)r()YO that tlie 
salt is acetate of lead. 

Acetate of Lead in SohitUm . — If acetate of lead is dissolved in water 
for the purpose ot making further examination, w'e should note the 
following points : — (1) A small quantity, slowly eva])orated on a glass 
slide, wdll give slender white prismatic crystals, wdiich are turned 
y^ellow" by iodide of potassium, and black by sulphide of ammonium. 
This solution is said to )>o neutral ; hut the common acetate of lead has 
an acid reaction. (2) Dilute sulphuric UiAd produces aii abundant 
wdiite precipitate, insoluble in nitric acid, but soluble in strong liydro- 
chloric acid, also in a large excess of potash. (3) It is precipitated of 
a bright yellow colour by iodide of potassium ; the yellow iodide of 
lead is soluble in potash, forming a colourless solution. It is also 
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dissolved by concentrated hydrochloric acid. (4) Sulphide of ammo- 
nium, or snlphuretted hydrogen gas, produces a deep black j)recipitate, 
even when less than the i00,000tli part of the salt is dissolved* 
(6) Place a few drops of the solution on clean platinum-foil in a platinum 
capsule ; acidulate with acetic acid ; then touch the surface of the 
platinum through the solution with a slip of zinc. Crystals of metallic 
lead are insiantly deposited on the zinc, liy this method a small 
quantity of the metal may be detected and collected. (6) Zinc alone 
placed in acid solution, slowly displaces the lead. The metal is thus 
obtained as a dark blue spong 3 ’ mass. 

Lead in Organic Mixtures in the Tissues, etc . — Acetate of lead is 
precipitated by many organic substances, especially by casein, albumen, 
and tannic acid. Thus we may have to analyse either an organic 
liquid containing lead, or a preci])itate containing lead. Sulphuretted 
hydrogen will not sej)arate lead from its compounds witli albuminous 
substamH\s. The Huid, tissue, or organ, such as a part of the liver, 
should be dried and incima'ated in a porcelain vessel. The ash should 
be lieated with a small quantity^ of nitric acid diluted with ftnir parts of 
water, and then evaporated nearly to dryuiess. The residue should be 
digested in a small quantity of distilled water (free from lead), filtered, 
and a current of washed sulphuretted liydrogen gas sliould be passed 
into it. 'I'he production of a brown colour or a l)rown or black preci- 
pitate not readily dissolved b^’ acids indicates the ))robable presence of 
lead. The residue insoluble in nitric acid may still contain some lead 
ill the foini of sulphate. This nui}" be extracted by boiling with 
ammoniacal solution of acetate of ammonium. A more accurate method 
consists in destroying tln^ organic matter by means of chlorate of 
potassium and hydrochloric acid (j). B70), ns volatile compounds of 
lead may be present. In all cases the brown or black iirecipitate jiro- 
duced b}" suli)huretted hydrogen must be redissolved in nitric acid, and 
other tests confirmatory of lend, such as iodide of potassium and the 
sulphuric acid test, applied {ride also p. 552). 

IVhitc lead is a solid wliite j)owdei-, insoluble in Avater, and 
immediately blackened by sulphurettiMl hydrogen or sulphide of 
ammonium. (1) When heated on platinum, it leaves a residue of 
yellow or orange-coloured oxide of hiad, soluble in nitric acid. 
(2) The carbonate is easily dissolved with eiVervescence by diluted 
nitric acid. I^ead may bo readily detected in tlu) filtered solution 
by the tests already mentioned. Lead is detected in the tissues by 
incineration, dissolving tlie ash in dilute nitric acid, and passing 
sulpluiretteil hydrogen gas, when a black jirecipitate of sulphide of 
lead falls, '.riiis may be again dissolved in dilute nitric acid, and other 
tests ap 2 >Iied to the solution. 

Insnufi'itis readily detected by incinerating a small quantity of 
the snuff in a porcelain capsule, and digesting the ash in warm dilute 
nitric acid. This may be afterwards diluted with water and filtered 
before the application of the tests for lead. 

When li(piids of a comparative! \' colourless nature, used fdr 
drinking or culinary purposes, are impregnated with lead, the fact 
is immediately known by their being turned of a brown colour 
by sulphuretted hydrogen. Newly glazed vessels yield traces of 
lead, more or less, on boiling in them vinegar, pure acetic acid. 
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or a solution of potash. lu tliis manner tlie poisonous nature of the 
gla/e may ho tested, the lead being dissolved either b}’ the ac?id or the 
alkali. 

Cases. — In 1881, a little girl, aged two years and ii half, was noticed to bo 
feverish aii<l restless, and was reported to have had a laid night. The following day 
she voniitod cunstantly, was unable to take any i'ooil, and sutrored gre.atly from 
thirst. It was consideriMl that she was suffering from severe gastric catarrh, 
induced probably by sucking cheap coloured crayons, the ]>ink mark of one of 
which was noticed on the child's mouth. In a few days the child rallied, and it 
was thought that nil danger was over; hut on tlio twenty-third day of tho illness 
.she was seized with convulsions, and the next day slie died. All tJio organs wore 
healthy, with tho exce])tion of tho brain and stomach. The left side of the brain is 
sported to have bfieii (listond<Ml with iluid, whilst tho stomach ]>reseTited signs of 
acute inflammation, ami in two ]daces perforation luul occurred. I'iither the 
effusion into the venti icles or the condition of the stomach might, it was considered, 
have accounbid for the fabd issue. An analysis of the (M'ayoiis showed that they 
all contained poison. The most poisonous was a pink one, which contained more 
than half its weight of white lead, coloured witli an inimcuoiis v(‘gotable siib.stanco. 
The weight of this crayon W'as fifty grains. Another crayon contained Prussian 
blue, mixed with Dutch pink (//. j/. 1882, 1, p. (JGD). 


Tlio following cas(i, taken from the Chefniat and July 2n(l, 

1898, sliows the evil efteets of lead as an ageJit for abortion, and 
inddentally suggests that the practice of using it for tlie purpose is a 
very common one; — 

At an inquest held at Leicester ou Juno 22nd resjiectingtlio death of a child from 
niarasnms arising from lead poi.soning, it was disch)s(.‘d in evideiu'c that th63 
mother (»f (hild, while ]>regnant, had taken some j)ills made by a Mrs. Jlaiuls, 
whicli }iad made her so ill tliat slio had discontiniifMl them. Mrs. Hands was 
ealled in, and stated that she was tho wife of a shoo ojierative. She ciixmlated 
]>rinted bills advertising certain jiills for nso by Imlies. She had no medical 
ipialilication, and did not need one. Tho pills wore? made from a “ thoroughly’' 
woll-thought-out forniula’’ given to her by a eheiuist iianied liarrisou. who now 
lived at Derby. Tlie reason she know it was a “ well-thought-out formula’' was 
because it had been sent to Ijondon to the Medical Hall to be examined. She 
liad not the formula with her, but she knew that amongst the ingredienls wore 
iron and belladojimi. She liad mado up the pills herself wh(in she had not l)eon 
busy, but slic* usually had them jirepared by choniists in the town, and any doctor 
was at lib(?rty to inspect the hji'iniila from which the pills wiu'O made. A verdict 
of death fi'oni marasmus, the result of pre-natal lead })oisoniiig, was returned, the 
coroner observing that/ certain sus])icioiis facts had come out which might possibly 
bo the subject for inquiry by tlie police. 

For cases of lead jioisoning due to tho taking of diaehylou to procure abortion 
rida undf'r Abortion,” p. 178; also for two such ending fatally, />. Af. J., 1, 18J18, 
2 >. 9. In the Ji. .1/. 1, 1904, p. 483, Dr. Leslie Ibiberts reports tho case of a 

com^iositov who exhibited symptoms of chronic metallic poisoning from handling 
type made of antiniou}^ and lead. 


PoiSONIXCi BY AuSKNIC. 

Source and Method of Occurrence.— More interest utiaebes to 
ilrsenical poisoning, perhaps, tluiii to any other form of this kind of 
violent death, owing to tlie fact that it is tlie form most commonly 
chosen hy murderers. 

Arsenic in some form or other is very largely indeed used in arts and 
manufactures, and is conseijueiitly prepared in enormous quantities. 
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The following is a list of arsenical compounds which have heeii known 
to give rise to symptoms of poisoning : — 

1. (Probably the most common form), arscnious acid, also known as 
white arsenic oi’, more commonly but erroneously, simi)ly arsenic. 

2. Arsenites of potash and soda. 

3. Chopper compounds or arsenical pigments. 

4. Arsenic acid and arseniates. 

0. Sulphides of arsenic. 

G. C4ilorides of arsenic. 

7. Arseninretted Jiydrogeii. 

8. Caccodylates of arsenic. 

1. White Arsenic, Arsenious Acid. — Tho term white arsenic 
is commonly ap[)lie(l to the arsenious oxide or acid of chemists. It is 
seen under the form of a white powder, visibly" crystalline in a strong 
light, tn* wlien viewed with a lens. It is also met with in opaque, 
brittle white masses, resembling enamel. It is called an acid from its 
power of combining with alkalies, but it possesses only a feeble acid 
reaction when dissolved in water. It is often described as h.aving an 
acrid taste, hut this does not appear to be correct ; a small quantity of 
it has certainly no appreciable tasle, a fact which may be established 
by direct experiment. It would a][)pear, from numerous cases on 
record, that it has been unconsciously taken in fatal (j nan titles, in all 
descriptions of food, without exciting aiyy perceptible sensation on the 
tongue. Most of those persons who have been criminally or acci- 
dentally destroyed b}’ arsenic have not been aware of any taste in 
taking the poisoned substance. In cases in which the pow-der has 
J)een taken in lar(/e quantity, it is described as liaving had a roughish 
taste. Water boiled for an hour on the ])oisoji and allowed to cool 
holds dissolved the fortieth x)art of its weight, or about twelve grains in 
one ounce. If boiled for a shorter time not more than the eightietli 
X)art will be dissolved. Cold water allowed to stand for man}' hours on 
the x)oison does not dissolve more than from the thousandth to 
the live hundredth part of its weiglit, i.c. one half-grain of arsenic 
to nearly one Huid ounce of water. These results vary somewhat 
according to the length of time the arsenic has been kept. It appears 
to altri' its molecular constitution and its soluhility by age. When 
arstfiiic in j>ow'der is mixed wdth cold liquids, a X)ortion of the powder 
lloats and adlieres to the sides of the vessel, a very charactoristie pheno- 
menon w hich should not be forgotten in testing a x>ow'der for arseim;. 

Arsenic, as it is sold to the jmhlic in small quantities, is required 
to be mixed eitlier witli the sixteenth part of its weight of soot, whicli 
gives to it a greyish eoloiir, or the thirty-second i^art of its weight of 
indigo, ajid then it is blue. Ilotli of these colours are rendered much 
deeper wlien tlie powder is wetted, so that the sooty compound is then 
nearly black. Sometimes, in i)lace of indigo, artilicial ultramarine is 
enqdoyed as a colouring. The Act regarding the colouring of arsenic 
(14 Viet. c. 13, s. 3) is frequently evaded. It is sometimes sold 
uncoloured under the name of inercnrif, * 

2. Arsenites of Potash and Soda, Liquor Arsenicalis 

(Fowler’s Solution). — There is, xierbaxis, only one case recorded in 
w'liich h\)wler's solution has destroye<l life. A woman took half an ounce 
(=two grains of white arsenic) in diviiked doses during a x^eriod of 
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live clays, and died from tlie effects. Tliere was no vomitinfj; or 
imrging, but after death the stomach and intestines were found 
inflamed (Proi\ Jonr.y June 28th, 1848, p. 347). 

Mixtures of white arsenic, soft soap or carbonate of sodium, and 
either sulphur or tar-water, are largely used in agricultural districts 
for killing the fly in sheep. These have caused death, under the 
usual symptoms of arsenical poisoning, in several instances. In 1874, 
the Coombs family, consisting of eight persons — the father, mother, 
and six cliildron — were all poisoned by drinking water froju a bucket 
which had contained an arsenical sheep-dipping composition. The 
mother and three of the children died. The symptoms produced were 
unusual, diarrhoea being a less prominent symptom than vomiting. 
The poison appeared to exercise a profound imi)ression upon the 
nervous system, producing tetanic spasms and ct)nvulsions. An 
arsenical rasli was a characteristic of the severest and fatal cases. In 
the bodies of the mother and one child Sir T. Stevenson detected 
arsenic. Tlie bodies of the other two children were not examined for 
poison. 

Arsenite of Sodium is as poisonous as arsenite ol‘ potassium. In 
December, 1857, 340 children belonging to an industrial school near 
Ijondon w^ere poisoned by this compound. It had been incautiously 
used for cleansing a steam boiler, and had thus Ijecome mixed witli 
the hot water which was drawn for the breakfasts of the children. 
The dose of arsenic taken by each child was about one grain. All 
recovered, although some suffered severely, fu the winter of 1808, 
a man died under symptoms of acute poisoning by arsenic* owing 
to his having drunk beer out of a pot which had contained this 
patent cleansing liquid. 

Weed-killers are solutions of arsenite of sodium. In 1891, a 
man named Wesley died, and four members of liis family were made 
seriously ill, by drinking gooseberry wine stored in a cask in which a 
weed-killer had been sent out. Each fluid ounce of the wine was 
found by Sir T. Stevenson to contain nearly six grains of arsenious 
acid. It was noted that Jio one, except the man who died, had any 
cramp in the calves of the legs. Several other deaths occurred about 
the same time from these weed-killers ; and in 1891 an extensive series 
of cases of i^oisoning by sugar into which a ^veed-killer had leaked 
during transit was recorded by 'riiom {Lancet^ 1891, 1, p. 900). 

Flij-irater is a name applied to solutions of various arsenical com- 
pounds in water. Mixtures of this kind are formed by dissolving one 
part of the arsenite of sodium or potassium and two parts of sugar in 
twenty parts of water. Paper soaked in this solution, and dried, is 
used for poisoning flies; and perhaps this is the safest form in which 
arsenic can be used for such a purpose. A case of i)oisoning by fl}^- 
water, in which two grains and a half of arsenious acid destroyed the 
life of an adult in thirty->six hours, is reported {Med. Gaz., vol. 39, 
p. 116). In 1884, two women Avere convicted of the murder of the 
htisband of the younger of them by means of arsenic. They had 
procured fly-papers, soaked thoin in water, and administered the liquid 
to the deceased. It is known that several persons were in this way 
murdered by these women {li. v. Flannigan and Huje/ins, Liverpool 
AVint. Ass., 1884). Accordkig to Sir T. Stevenson’s analysis, an 
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ordinary fly-paper of about the area of a page of tliis book contains 
five grains of arsenic. Fly-powder is a dark-coloured mixture of 
metallic arsenic and arsenious acid. 

3. Copper Compounds, Scheele’s Green, Emerald Green, 

etc. — TJiisis the only metallic arsenite which is met with in commerce 
and the arts, and it constitutes, wholly or in part, a great variety of greeji 
pigments, known as emerald green (aceto-arsenite of copper), employed 
for pa 2 )er-haiigings, mineial green, Brunswick, Schweinfurt, or Vienna 
green. It is thus Ibund in tlie form of oil-paint, in cakes of water- 
colours, wafers, adhesive envelopes, or, j’arely, spread over confec- 
tionery, and lastly, and most abundantly, in various kinds of green 
decorative ])ai>ers used for covering the walls of rooms. 

Tn a case which was the subject of a criminal trial, this substance 
was ])rove<I to have caused the death of a gentleman by reason of its 
having been employed to give a rich green colour to S(^me blane-mange 
served at a public dinner, the person who employed it considering that 
emerald or mineral green was nothing more than an extract of spinach, 
a substance iVom which tlie green lugment used in confectioneiy is 
made. It led to death under the usual symptoms, and the 2 )arties were 
convicted of manslaughter and sentenced to imi>risonment (IL v. 
Franklin and liandall, Northann>ton Sum. Ass., 1848). 

Among other uses of this obnoxious compound, it has been em- 
ployed for imparting a bright green colour to tlie shelves of bakers' 
and gre(ingrocers’ sliops. An incident which occurred to the author 
will show that food may thus acquire an arsenical im])regnation. 
Seveial loaves of bread were supplied to him having upon the under- 
crust some green-coloured j»igment, which on analysis turned out to 
be arsenite of copper, containing about fiO 2 )er cent, of arsenic. On 
inquiry ho found that the baker had recently 2 >ainted tlie shelves of 
his shop with this ])igment, and the hot loaves placed upon them had 
taken off a portion of the arsenical jiaint (Med. Times and Gaz., 
April, 1854, p. 326). 

['riiese iiigments are not used for these purposes so extensively as 
they were. — bm.] 

4. Arsenic Acid and Arseniates of Sodium and Potassium. 

— Ars(‘nic, acid was formerly employed in the manufacture of magenta, 
rosnniline, and other colours from aniline. There is reason to believe 
that the colour is soniotinies sent into the market contaminahul with 
arsenic, llieckher found from 1 to 7 per cent, of arsenic acid in the red 
colours supplied by goo<l manufacturers, and frequently arsenious acid 
was also juesent (Med, Times and Gaz., 1870, 1, 617). As these red 
conqiounds are used for giving a beautiful red colour to liqueurs, syrups, 
raspberry vinegar, and sugar sweetmeats, there is a possibility that 
accidents may occur from their use. 44iey are rich in tint and of great 
cheapness (Med, Times and Gaz., 1870, 1, pp. 46, 84). The injurious 
eflect of several of these coal-tar jngnients when used for dyeing socks 
and gloves has been ascribed to the arsenic contaminating the d^- es, but 
perha})s in most instances incorrectly. But few cases of fatal poisonifig 
by the arseniates are recorde<l. 

5. Sulphides of Arsenic: Orpiment and Realgar. — Orpi- 

ment, or yellow arsenic, owes its poisonous ju*o 2 )erties to tiie j^resence 
of a variable proportion of arsenious acid, sometimes amounting to as 
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much as 30 ])or cent, of its weiglit. [The editor has no means of 
corroborating this statement, which must rest on Sir T. Stevenson’s 
word.] Sir T. Stevenson met with a fatal case in 1805. Orpinient is 
much employed in the arts, in ])ainting, dyeing, paper-staining, and 
even in the colouring of toys, but is not often used as a poison. In 
December, 1859, six persons suffered from the usual symptoms of 
])oisoniiig by arsenic owing to their having eaten Bath hnna. It was 
found that a confectioner at Clifton had used, as lie supposed, chrome 
yellow (chromate of lead) to give the buns a rich yellow colour, and 
make them saleable ; but the cliemist to whom he applied had ignor- 
antly supplied him with orpiment. This wholesale system of poisoning 
is one of the attendant evils of adulterating articles of food. Orpiment 
mixed with lime is extensively used in the i)rocessos of fellmongering 
and tanning for the purpose of removing the wool of the slieep from 
the hide. Sir T. Stevenson lias seen severe injuries result from the 
mixture coming accidental!}^ into contact with the skin of those engaged 
in the trade. In one case, two persons partook of some porridge in 
wliich orpiment had been put b}" mistake for turmeric. They suffered 
from contijiual vomiting, burning pain in the stomach, and collapse. 
One, an old man, died in twentj^-two liours ; the other, a boy, recovered. 
On inspection there was violent inffammation of the gullet and 
stomach, the mucous coat of the latter being softened and thickened. 
There was a gangrenous spot, one inch in diameter, in the gullet, and 
another in the stomach, tliree inches in extent (Wharton and Stille, 
Mod. Jur.,” p. 434). According to Cheveis ('‘ Med. Jur. for India,” 
p. 74), orpiment is much used in India, both as a medicine and as a 
poison. Ho reiers to eight instances in which this poison was found, 
either in food or in the stomachs of j)ersons who had died under 
symptoms of irritant poisoning. Orpiment and realgar (another 
sulphide of arsenic) arc sold openly in India, and are used as depila- 
tories. Orpiment has been known to cause deatli by external application 
as a de))ihitory (see Ann, d’Hyg.,” 1834, 459). 

Ill It. V. Sturt (Lewes Ijent y\ss., 1863) a novel question arose 
respecting this compound. There was some reason to believe that the 
deceased woman liad died from the effects of arsenic administered in 
•confectionery. White arsenic was found in the stomacli, and a question 
was put by the judge, as well as by the counsel for the prisoner, 
whether the confectioner might not have used yellow arsenic by mistake 
in order to give a colour, and tins yellow arsenic have been converted 
ill the deceased’s body in twenty-four liours into white. It need 
liardly be remarked that the yellow colour is an essential character 
of orpiment. White may be converted into yellow arsenic in the dead 
body, but yellow oiiiiiot be spontaneously changed into white arsenic. 

6. Chloride of Arsenic. — This is an official solution of arsenic in 
diluted hydrochloric acid. It contains 1 per cent, of arseiiious acid. 
It is a highly poisonous preparation, ami by a case in Guy’s Hospital 
in May, 1857, tliis statement is confirmed. A woman took three doses 
in il period of twenty-four hours. The quantity of arsenic thus taken 
was not more than the tenth part of a grain, and yet the symptoms 
wliicli folL»wed were of a severe kind, resembling those of chronic 
poisoning. ' These were constriction of the throat, pain and irritatioii 
of the stomach and bowels, tingling and numbness of the hands and 
M.J. VOL. 32 
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feet, loss of muscular power, and a feeling of extreme d(>i»rcssion. The 
medicine (a poison) was withdrawn, and the patient slowly recovered. 
It seems that she had not taken arsenic previously ; and there was no 
evidence of the existence of a peculiar susceptibility to the effects of 
arsenic. 'Hie quantity taken was very small to produce such alarming 
effects. The usual medicinal dose of this solution is from throe to ten 
minims. 

7. Arseniuretted or Arsenetted Hydrogen.— Tins is a 
gaseous poison of arsenic, producing, when respired in small quantity, 
very serious effects upon the system. It has already occasioned death 
in several instances (see “ On Poisons Chem, News, December 2Gtli, 
1863, p. 307 ; Jahresber. der Toxicol.,’* 1871, p. 522). 

Ill 1892, two deaths occurred at Llanelly from the inhalation of an 
impure form of this gas. Two men dissolved in hydrochloric acid, 
in an open tube, a mixture of metals containing 0*8 per cent of 
arsenic and some antimony. The gases liberated would contain both 
arseniuretted and antimoniuretted hydrogen gases. One of the three 
men engaged in the operation was exposed to the fumes for ten or 
fifteen minutes. About six hours after he was seized with diarrhcea 
and severe abdominal pains; on the following day lie W'as jaundiced ; 
on the sixth day he seemed better; and on tl^e seventh day paralysis 
of the arms and logs supervened, and he died suddenly. One of the 
assistants suffered from similar symptoms, and died on the tenth dav 
(Puhlie Health, vol. 4, 1892, ]>. 817). 

8. 'Vhe caccodylates of arsenic have recently been introduced 
into medical jiractice, owdng to their alleged low’ degree of toxicity. 

We can then no longer be surprised at the interest that maybe taken 
in poisoning by arsenic. Arsenic is not an accumulative poison : it is 
temporaiily dejiosited in the organs after absorption, but is rapidly 
eliminated by the urine and other secretions ; and in two to three 
w eeks, if the person survives, the whole of it may be removed from the 
body. In 1891, Sir T. Stevenson found it in the urine for four days 
only after the taking of a poisonous dose of arsenic. Tlie number of 
deaths reported to have occurred from arsenic in Kiigland and Wales 
in the year 1891 w'as fourteen, and in 1901 no less tliaii seventy-eight, 
of which thirty w’ere attributed to the poisoning of beer {ride p. 502). 
Two women chose arsenic as a method of suicide. 

Another fonu of poisoning by this substance which has attracted 
some attention is where the green pigment exists in the state of vapour 
or tine dust, and comes in contact with the membrane of the lungs or 
wdth the skin. A young imiu, after baviiig been engaged for nine days 
in printing wdtli an arsenical green pigment, was seized wdtli irritation 
and watery discharge from the nose, swelling of the lips and nostrils, 
and headache. The next day he experienced severe colic and great 
muscular weakness, but these symptoms disappeared in about eight 
days. It is probable that in this case arsenite of copper had been 
taken into the body through the mucous membrane of the lungs in the 
state of fine poAvder. According to Bouchardat (“Ann. de Tli^rap.,” 
1846, p. 209), the workimm wlio handle the emerald green in making 
AVHll-pai>crs arc subject to serious disorders of health. They sometimes 
suffer from eruptions of the skin, one of the local effects of ijoisoning 
by arsenic (see Assoc. Med. Jour., <1856, September 6th, p. 757, 
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mifl September 20tb, p, 810), with mdema (watery swelliii{<) of the face, 
and boils frequentlj" forming in the scrotum. There is irritation with 
discharge of fluid from tiie mucous membrane of tlie nose, and abundant 
salivation. In the more advanced stage there are colicky pains, 
frequent vomiting, headache, and prostration of strength (“ Ann. 
(rHyg.,” 1847, 2, 56; a paper by Vernois, 1859, 2, pp. 107, 819; 
Cas 2 )er’s Vierleljahrsschr,, 1859, 2, j). 8; and Jour, ch Chini.y 1858, 
])p. 894, 897). 

Wall-papers covered Avith the loosely adhering aceto-arsenite of 
coi)i)er Avere formerly, from tlieir cheapness as Avell as their brightness 
of colour, extensiveh" used in dAvellings. This i)igment contains 59 
])er cent, of arsenic, and from some of those ])a2>ers in the unglazed 
state the noxious material may be easily scrawled or removed 
by friction. A square foot may yield from twenty-eight to seventy 
grains of the arsenical coniiioiind, and in rooms ex2)osing five or six 
liundred scpiare feet arsenic is thus liable to be distributed in the state 
of a fine dust oi* poAvder tlirough the air of a room. This poisonous 
dust has been detected on books, incture-frames, furniture, and pro- 
jecting cornices in rooms thus i)apered. Workmen avIio hang tliese 
l)a])ers or who strip them oft* the walls suffer 1 ‘rom symiitoms referable 
only to the action of arsenic (see Ilusemann, ‘Mahresber. der Toxicol.,’’ 
1871, p. 525, and Pharm, Jour., 1870, p. 218 ; also Lancet, 1870, 
2, j ), 356). One of the author’s friends, avIio had his library i)ai)ered 
Avith an arsenical Avall-iaiper, suffered severelj^ from symjitoms of 
arsenical i)oisoning, which came on after he had been occupied in 
dusting his books. The dust contained a well-marked quantity of 
arsenic, lloussin has traced the means by Avhich this insoluble i^oison 
finds its Avay througli tin? skin, and the circumstances under Avhich it 
may be absorbed by the unbroken skin. In two cases Avhicli proved 
fatal in 1865, the workmen suffei-ed chieily from a omiting and colicky 
[lains. The skin Avas tinged of a green colour, and arsenic Avas detected 
in the soft organs. He found that all poisons Avere liable to be absorbed 
by the unbroken skin Avlien, as a result of eva])oration, a solid film was 
left on the surface. Alcoliol and other solvents of fat when used as 
solvents for tlie poisonous solid Avould favour its absorption into the 
body Ann. d’llyg.,” 1867, 2, i)p. 179, 182). Kirchgtisser has j)ub- 
lished an elaborate piqier on this chronic, form of poisoning, Avhich he 
calls ** arsenicism.” Ho has collocteHl twenty-one cases of poisoning 
as the result of i)ersons inhabiting rooms the Avails of Avhicii Avero 
covered Avith this green arsenical lAigiiient. Some of these j)roved 
fatal. Tlie poison ajipears to have entered the bod)*^ in the form of a 
fine i^OAvder oi* dust. Arsenic was in many cases detected in tlie urine 
of tlie patients (Horn’s Vierteljahrsschr,, 1868, 2, 96; also ‘‘Ann. 
d’Hyg.,” 1869, 1, 480). Deliiech has i)ublished some facts which 
shoAV that similar syinjitonis of i)oisoning Iiave arisen from a i^erson 
occupying a room filled Avitli stuft*ed bir<ls and animals in the jireserva- 
tion of which an arsenical comiiound had been usefl. Arsenic Avas 
fouftd ill the dust of the room and on the fiuniture (“ Ann. d’Hyg,,” 
1870, 1, 314). 

Tlie fact that certain fungi — e.g., PenidlUitm glauciim — ai’e capable 
of assimilating arsenic and giving off arsenical fumes has directed 
attention to another means by*wliich the poison ma}" be distributed 

32 — 2 
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from wall-paper and other fabrics, and also that fungi may be utilised 
for toxicological purposes in tlie detection of arsenic (Lancet, 2, 1903, 
p. 1728). 

Various deaths from the use of these arsenical papers are recorded, 
and it is probable that to the practice of covering the walls of sitting 
and bedrooms with arsenic manj^ insidious cases of illness and chronic 
disease ina\" be referred. The arsenical com})ound has also been much 
used for colouring artilicial flowers, wreaths, and tarlatan dresses. 
Dressmakei’s occasionally suffer seriously from tliis form of poisoning. 
Two women were employed to make some green tarlatan into ball- 
dresses. They noticed an uni>loasant smell and taste, and their eyes 
were affected during the performance of the work. The symptoms 
from which tliey suffered were swelling of the eyelids, congestion of 
the conjunctivse, and copious secretion of teai‘s. The one most affected 
experienced on the second day salivation, with an unpleasant taste in 
the mouth, cramps in the limbs, great thirst, restlessness, and diffi- 
culty of breathing. These symptoms lasted in one patient eight, and 
in the other fourteen days, lliedel, who describes these cases, suffered 
severely from a similar train of symptoms for several days, as a result 
of handling tlie poisoned dresses for the purpose of analysis. lie 
found that the stuff* contained 13 per cent, of its weight of arsenic 
(Husemann, “Jahresber. der Toxicol.,” 1871, p. 525; 1872, p. 480). 
T’o this list nmy be added the case of a lady (July, 1872) who suff'ered 
severely from symptoms of arsenical poisoning by reason of lier having 
worn, on one occasion only, a dress of this desciiption. Papei* used 
for adliesive envelopes, for wu*apping confectionery, children’s food, 
isinglass, chocolate, etc., is also occasionally coloured with arsenical 
pigments. 

It is thus well known that, under certain conditions, fabrics 
coloured by means of arsenical pigments jnay produce arsenical 
pedsoning. But on the manner in which this takes place — in which 
the solid, non-volatile pigment ])articlos can become disconnected from 
the fabric or converted into volatile products — oui* information has 
been extremely limited. Two theories, however, hold the field : 
(1) that of Forster, who believes that the poisoning is due to detach- 
ment of solid particles from tln^ stuff’s wliich float in the air and enter 
the body by means of the respiratory jiassages ; and (2) that proposed 
by Selmi, who considers that toxic gases may be formed from the pig- 
ments by the action of microbes. Some experiments undertaken by 
Gosio (“ Lahoi-atory Reports of the Public Health Department,” 
Rome, September, 1891) lend a good deal of supp(»rt to this latter 
view. This observer made nutrient media of potato paste, impreg- 
nating them in some cases with arseiiious acid, and in others with 
various arsenical pigments ; the nutrient media thus prepared were 
exposed for some days to a constant current of air, which was drawn 
over them by means of an aspirator. The air, after it had passed 
over the paste, was made to bubble through a solution of nitrate of 
silver, whicli would detain all volatile arsenical compounds wliich 
might have been formed. As a result of this ffrst rough experiment 
the author found that many moulds and some fission fungi developed 
on the arsenical media, and that very appreciable quantities of volatile 
arsenic compounds were given oft*. 'Proceeding then to isolate the 
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different species wliich developed, and testing tlie action of eacdi on 
fresh sterile prepared media, he found that only two species — Mucor 
mucedo and in a less degree Penicillinm glanciini — were able to split 
up the solid arsenical compounds as above described. I rom a great 
number of experiments he came to the following conclusions : — 
(1) Mucor mucedo will grow well in presence of a notable quantity of 
arsenic ; it seems to grow more luxuriantly under tljese than under 
normal conditions. (2) Many fixed compounds of arsenic, and among 
tliem the green pigments ordinarily used, are changed by the growtli 
of these moulds into gaseous bodies, among which is certainly 
arseniiiretted hydrogen. (3) The sulphides are not decomposed like 
the oxygenated compounds, but their presence in the culture media 
seems in no way detrimental to the growth of the moulds. (4) Under 
certain conditions of light, moisture, and temperature, it is possible to 
obtain arsenical gns by the growth of Mucor mucedo (and perliaps other 
mucorina>) on tapestry coloured by either Scheele’s or Schweinfurt’s 
green. Thus, without denying the possibility of occasional poisoning 
by detached particles, Gosio considers he has made out a strong case 
in favour of the germ theory of arsenical poisoning. 

In wall-papers and fabrics arsenical pigments are now seldom used, 
as the public fight sliy of stich papers, thanks to the tea(diings of 
public health. ‘‘Arsenic ” in its ordinary uncoloured state looks like 
flour, for which it lias been mistaken (Mann). Death lias taken place 
from tlie ext(n*nal application of this form of arsenic, though rarely. 

Tu a girl, '.ot. 9, died rathc3i* suddenly after an illness of about leu days. 

The mother had rubbed some white precipitate ointment, mixed with urs(‘jjic, on 
the head of the child, whiiih was diseased. Her obj(>(‘t, she stated, w^as to kill the 
vermin on the scalp. No symptoms of note W'ero observed until about tlio fifth 
day after the application, when tlio child apjiearf^l ill and comj>luine<l <»f thirst. 
On the eighth clay she was very unwell ; there had been cramp, with sliglit action 
on the bowels, but no vomiting, *She became drowsy, and died on the tenth day. 
The lining meinbrainjof tlio stomach and duodenum wais infianicd: in the stomach 
tlie iiifiammation was \vc4l marked towards the greater end; those werti the 
principal post-mortem apj)earaiices. Traces of arsenic were found in the mucous 
fluids of the stomach, in the coats of the stomach, in the intestines, and in four 
ounces of the liver; but arsenic in a solid form could nowhere bo detected. A 
portion oi the diseased hairy scalp was examined, and yielded arsenic as well as 
mercury (from white pre<*.ipitate) in largo proi)ortion, the arsenic being estimate<l 
at from two to three graint;?. Eroiu the evidence given at the iiuiuest there was no 
doubt that the luotlior’s account was correct, and that her child had died from the 
Ignorant application of ansenic externally to a diseased portioii of the scalp. 

In 1878, somo remarkablo cases of poisoning the external use of violet- 
powder mixed with wliito arsenic oc<airred at Lough ten, in Essex, and in other 
places. Though a number of children died siuldonly with somewhat similar 
symptoms, in two cases only were post-mortem examinations and analyses of the 
viscera (jofidiicted. One child, a female, was at birth described by the nurse as a 
healthy child. It was washed, as usual, shortly after birth, and was then dusted 
all over with the violet-powder, a sample of which was subsccpicntly asetTtained to 
coiihiin per cent, of white arsenic. Jjater on in the day the powder was again 
applied to the private) ])arts of the body. On the second day the powder was 
applied four times. On this day there was very marked redness and inflammation 
of the skin, and this lo<i the nurse to apply the powder unusui^lly freely, especially 
over the stomach, whore the redness was most noticeable. On tlie third day the 
skin was intensely red, and appeared in parts — ospeciall}'' about the navel, the 
vagina, and the amis — of a yellow and unheal th}^ hue. In consoquenco of it being 
suspected that the violet-powder contained some indtant substance, its use was. 
discontinued, and common starch-powder was used instead. On the succeeding 
day the eruption bocamo veiy much A'orso, and in somo paHs the skin commoiicetl 
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.sloughing. On the tenth day of the child'H life, and on the sixth day from the last 
application of the violet-powder, tho child died from exhaustion. A post-moi-tem 
♦examination, made five days after death, revealed nothing markcwl in tho condition 
♦ >f tho viscera. From tlio exhumed body six and a half grains of arsenic were 
obtained by Tidy. 

Tliore is no doubt tliat the white arsenic had been accidentally 
mixed with the violet-j)owder in mistake for terra alba (sulphate ot 
lime or hydrated calcium sulphate), which is a constituent of some 
kinds of violet-powder. This is not the only instance of such a 
mistake liaving occurred. At Bradford, in 1858, seventy persons 
suffered, and seventeen died, from the eftects of eating peppermint 
lozenges, adulterated with white arsenic, in mistake for “daft” (sulphate 
of lime), whitdi was at one time commonly used for the adulteratioji of 
cheap lozenges. 

It is not often that a case is heard of in which white arsenic has 
caused death by reason of its liaving been breathed or swallowed in the 
state of vapoui*. 

Ill ISjS, a case iavolviiig the effects of arsenical vapours was tho subject of an 
inquest in London (see On Poisons/’ 2nd od. p. 2111); but on that occasion 
1 hero was an entire failure of proof that tho arsenical vapour was tho cause of 
death, ill a case which was the siibjia't of a trial at Iho York Lent Assizes, 1801, 
the jirisoner pla(*ed .some burning pyrito.s, containing arsenic, at the ontrance of 
the door of a small room in which there wore eight children, including an infant in 
a cradle. From tho evidence it appeared that all llio children sulfored from the 
fumes, wliicliworc cliiefly thos(^ of sulphurous acid. A canary that was in a cage 
died from the cfTeets. I’lie children were speedily removed from the house, and 
rocov'ered, but tho infant was left llicre for an hour. It sulTered from vomiting, and 
when .seen about .seventeen hour.s afterwards, tho child was pulseles.s ; it vomited 
incessantly, was inucli ptiigod, and appeared to be in gi'cat pain. It died about 
twenty-four hours after oxiiosure to tho fume.s. On inspection tho stomach and 
intestines wore found slightly inflamed. Tho brain and lungs were eongested, and 
the lining membrane of tho trachea was of a briglit rcnl colour. Allen detected 
arsenic in tlie content.s of the .stoinach, in iho lungs, in the (Mints of the stomach, 
and in tho spleen. Xone was found in the livin*. 'Iho pyrites contained arsenic, 
and gave off wdiile burning arsenioiis acid in va])oiir and sulphurous acid. 8omo 
nf the .'i])p(>araiice.s w’ore owing to sulphurous acid ; but dcMith was probably caii.sod 
by arsenic. The prisoner w as found guilty of inaiishnightev, A case is reported 
in which it is stated that the members of a family were made ill by arsenical 
vajKiurs escaping from tho walls of a. room, and that one of them died {Pharm, 
JfHfr., flulv, 1870, p. 00). Arsenic may he found in tlie viscera in tho course of 
arsenical poisoning when death occurs from some inlercuiTOni of disease. 

Tho Bradford lozenge ojisos (Noveml>er, 1858) furnish a remarkable 
instanct' of tlie imjmiiity attendant upon adulteration frauds. 

A confectioner, intending to adulterate lozenge.s with plaster of l*aris, mixed 
with them a quantity of wliite arsenic which had boon .sujipliod to him tlirough 
mistake for the plastor. More than 200 persons j)artook of these poisoned 
lozenges, and sulferod the ii-sual effects. Soventeon persons died, twelve from 
acute ])oi.s()ning and five from the secondary effects. A trial took place, but the 
law’ could not fix the vespou-sibility for the act iqion any person. 

Towards the end of November, 1900, Hr. Reynolds, of AFanclicster, 
l)y keen cdinical observation, \vas led to suspect the presence^ of 
arsenic in boor. TIis suspicions were verified, and led to some very 
startling revelations in regard to the presence of arsenic in various 
foods. Ill his ])articular cases, however, the arsenic was traced to 
glucose used in brewing, and then in turn to sulphuric acid used for 
making glucose. Tho matter was so iniportant from a national health 
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point of view tlnit a ]H)wei‘ful Koyal Coiuinission sal upon it. The 
report of tliis Coniinission was issued late in 1903 (Kyre it Spottis- 
woode, 5hL). In ilie Lancet, 2, 1903, pp. 1(574 and 171(5, will he 
found an instructive sunnnary of this repoj’t, and from that summary 
the following notes arc made : — 

“ The final 1 ‘eport is divided into the following parts ” 

1. Further observations regarding the ei)idemic of arsenical poison- 
ing in 1900 and as to the medical and public lioaltli aspects of the 
evidence received regarding arsenic in beer and food. 

2. The suggested relation between the disease beri-beri and 
arsenical poisoning. 

3. Tests for arsenic in foods and substances used in the preparation 
or manufacture of food. 

4. Ways in which foods are liable to become contaminated by 
arsenic. 

5. Precautions which should be taken by manufacturers to exclude 
arsenic from foods. 

6. Present means of olficial control over purity of food in relation 
to arsenic. 

7. RecommendatioJis as to improvements in official control over 
the purity of food. 

8. llecommeiidalions as to the proportions of arsenic in food which 
should now be held to constitute an offence under the Sale of Food and 
Drugs Act. 

The Commission was satisfied that certainly (>,000, and probably 
more, peoph) weic affected. 

llie symptoms are fully discussed, and the Commission reports on 
them thus : — 

‘‘There were great differences in individual cases as regards the 
quantity of arsenic in the hecr consumed, the amount of beer taken, 
and the duration of the period over whicli arsenical beer was drunk ; 
and there were also further differences between individual beer-drinkers 
— c.//., as to age, sex, health, conditions of nutrition, and liabils as 
regards alcohol — which determined the extent of their susceptibility to 
arsenical poisoning at the time when they began to take beer containing 
urseiiic. . . . Corresponding to these and other differences, the disease 
produced by the arseilical beer during the ei)idemic varied greatly in 
its manifestations. On the one hand, there occurred througliout the 
epidemic (and particularly, it would seem, towards its termination, 
when people had been drinking arsenical beer for juany weeks or 
months, and so had taken considerable (juan tides of the poison) an 
abundance of cases in which, once the possibility of arsenic was enter- 
tained, there was comparatively little difficulty in deciding on clinical 
grounds that the illness was consistent will) arsenical poisoning. 
Such cases presented symptoms corresponding to those described as 
characteristic of subacute poisoning by arsenic, or which are met with 
in the poisoning which occasionally results from loyg-continued doses* 
of^arsenic taken medicinally. They showed, for example, inflamma- 
tion of various mucous surfaces, leading to coryza, huskiness, lachry- 
mation, and the like ; gastro-intestinal disturbance and diarrhoea ; 
Ijeripheral neuritis affectiiig sensory and motor nerves, and in some 
cases associated with herpes* or with well-marked erythromelalgia 
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keratosis, or recent pignieiitation corresponding^ to that which not 
infrequently occurs in persons taking arsenic for long periods. 

“ On the other hand, symptoms of the above kind were often slight 
or absent altogether, and one of tlie most instructive points in con- 
nection with tlie outbreak is the occurrence of cases in whicli the 
S 3 unptoms, if taken In' themselves and apart from the epidemic, would 
not have appeared to be readil}’- or sufficiently exi)Liined by the 
suggestion that arsenic was tlie cause of illness. Thus in s(3veral 
comparatively mild cases tlie sufferers complained merely of burning 
hands and feet, or they showed a variety of skin eruiitioiis which arc 
observed in many conditions which have nothing to do with arsenical 
poisoning, in other (jases, again, the main symptoms were those 
resulting from dilated heart ; and special difficulty arose in cases showing 
evidence of well-marked peripheral neuritis not associated with symp- 
toms pointing clearly to arsenic, and which appeared practically 
identical with ‘ alcoholic neuritis,’ a disease previously considered to 
be the I’esult, alike in drinkers of beer and spirits, of the toxic action 
of alcohol on nerve tissue.’* 

On the tests for arsenic the thus comments on thercjiort : — 

** The Commission has received a great deal of chemical evidence, 
especially from two strong connnittoes, one a joint committee of tlie 
Societies of Ihiblic Analysts and Chemical Industry, with ]\Ir. Otto 
Hehner as chairman, and the other, with Di\ Thorpe as chairman, 
ai^pointed by the Board of Inland Bovenue to advise as to arsenic 
in beer ingredients. The rejiort deals with the essential princiides of 
apjilying what is now' termed the ‘ Marsh-Berzelius test * to various 
substances. In this test, as is well known, the arsenic from the 
arseniuretted liydrogen is dcqiosited, not on a ])orcelain tile, as in th(i 
‘ Marsh * test, but in a cai>illarv tube. AVithin a certain range 
‘ mirrors ’ of arsenic deposited in these tubes show' definite differences 
in intensity according to the quantity of arsenic present, and an 
estimation is made by comparing the intensity of the mirror obtained 
from a given weight of substance with a set of standard mirrors. 
Attention to various points of detail is esscuitial to accuracy. In 
nearly all cases it is necessary in the first instance* to destroy com- 
])letely any organic matter present. The presence of iron salts in the 
Marsh apparatus may seriouslj' vitiate* the result. It is not onl}^ 
necessary to have zinc whicli is free from nrsenie, but also zinc which 
is ‘ sensitive ’ and does not retain the arsenic in the solution tested. 
The Commission finds that chemists are now agreed as to these and 
other sources of error wdiich it is necessaiy to avoid, and that if due 
regard is Imd to these points differences as small as 0*2 part of arsenic 
per million in tlie substance taken or 0*0014 grain of arsenic per 
pound can be readily distinguished. . . . "l*he jiresence of arsenic will 
be detected when in amounts well holow^ of a grain per pound 

or grain per gallon. The 3')epartniental Committee has 

found that in th^ case of beer ingredients many of the difficulties 
attending the Marsh-Berzelius test are obviated b,y an electrolytic 
method of evolving arseniuretted hydrogen, which can he applied 
wherever a current of sufficient intensity' is available.** 

The Commission then deals exhaustively with various articles of 
diet in which arsenic has been found ; glycerine, caramel, baking 
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powders, ninlt, treacle, jams witli glucose, vinegai*, Demeraru sugar, 
malted foods, etc. 

As this report will doubtless for many years to come be the official 
standard to which evciy question on arsenical poisoning will, in England 
at least, be referred, it is absolutely essential that it should be in the 
hands of every anal^^tical chemist who may he concerned in a case. As 
we have already stated, it may be obtained from J\vre & Spottiswoode, 
Parliamentary Printers, London, England, price 6UL, and is therefore 
within every one’s reach. 

Toxicity and Fatal Dose« — The various compounds Just dis- 
cussed would certainl}" seem not to have the sanui degree of toxicity, 
but they seem to agree in this, that their effects are always due to 
arsenic, nor do tlie 3 ' differ as Avidely in fatal dosage as the per- and 
sub- salts of menmiy. 

The smallest fatal dose liitherto recorded was ol>served in a ease 
communicated by Castle {Proi\ Jour., June 28th, 1848, p. 347). A 
woman took half an ounce of Fowler’s solution (arsenite of i^otassium), 
in unknown doses, during a period of five days. She then died, and 
on examination the stomach and intestines were found inflamed. Heath 
took place by sjmeope, and there was an absence of vomiting and 
purging. 4’he quantity of arsenic wliich here destroyed life could not 
have been more than (tea cjrains. In another case, two grains and a half 
of arsenic, contained in two ounces of tly-water, killed a robust healthy 
girl, aged nineteen, in thirty-six hours {Med. Gaz., vol. 39, p. lib). 
Hence, undei* circumstances favourable to the oi^eration of the poison, 
the fatal dose in an adult ma^" he assigned at from two tO three 

grains. 

Orfila states that arsenic acid is a more powerful ])oison than 
arsenions acid, but lie does not addu47e any instance in support of this 
opinion. Maume, on the contrary, slates that it is less poisonous 
than arsenious acid. (Hover ascertained Hint four grains of tln^ acid, 
dissolved in two drachms of water and introduced into the stomach of 
a rabbit, killed the animal in four hours, with the symptoms of in*itant 
poisoning and an affection of the nervous system {lulin. Med. and 
Surff. Jour., vol. 58, p. 121). 

Altliough arsenite of copper is insoluble in water, it is suffi- 
ciently soluble in tire acid fluids of the stomach to be taken up ly the 
ahsorbeJits, and carried as a 2 )oison into the blood, and api)arently two 
or Ihi'ee grains must be accei>ted as a fatal close. A boy, aged thr<‘e 
years, sw-allowed a small cai)sule of Scheele’s green, used as ii 2 )ignient. 
In half an hour he complained of violent colic : there w^as frequent 
vomiting, witli j)urging, cold sweats, intense thirst, and retraction of 
the 2 >arietes of the abdomen. The mouth and throat w^ere stained of 
a deej)-green colour. Hydrated ferric? <#xidc? w^as given : in about an 
hour the vomiting ceased, and soon afteiwvards the thirst and pain in 
the abdomen ahjited. The next morning the eliild wm w'ell. In 
another case a cliild, a year old, aite several iiieces^of a caike of arsenite? 
of coj^i^er used for colours. There was ininiediate vomiting of a liquid 
containing green-coloured ])articles of the arsenite, but there were no 
other urgent synq^toms. AVhite of egg, with sugared water, was given. 
After a short time the child became jiale and complained of pain in tin? 
abdomen : the pulse Avas frecluent, the skin cold, and there Avas great 
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depression. (Copious piirf^ing followed, soon after wliieli the child 
recovered Galtier,” vol. 1, p. 630). In the cases of two children 
poisoned by confectionery coloured with this substance, the chief 
syn)i)toin was incessant vomiting of a light green-coloured liquid, 
resembling bile diluted with water (MeiL Times, April 28th, 1819, 
p. 507). Tlie symptoms were described as sevei*e, although the quan- 
tity of poison swallowed was small. Under the use of an emetic of 
ipecacuaiilia, the children recovered (see also Guy’s Hosp. Hep., October, 
1850, j). 218 ; Med. Gaz., vol. 43, p. 804; Kdiu. Month. Jour., July, 
1861, p. 1 ; and Lonvet, 1859, 1, p. 237). In two cases in 1853, a 
small quaiititv of a confectioiiery ornament, coloured with arsenite of 
copper, pioved fatal to two children. The symptoms and ai)pearanc(}s 
were those of poisoning by arsenious acid. The quantity taken <*ould 
not have been above two or three grains. The children picked up the 
ornament in the street and shared it between them. The poison was 
spread over a layer of sugar. 

Orpiment ])roduces symptoms and appearances similar to those 
caused by arsenious acid ; but the dose required to destroy life varies 
according to the ]»r(>))ortion of arsenious aci<l with which it hap])ens to 
be mixe<l. 

In estimating dosage and quantities, for use in }nedico-legal cases, 
it is important, in reference to the presence of absorbed arsenii^ in 
the tissues, to observe that it may be found in them at an early period, 
when it is either absent or only doubtfully present in othei* parts, such 
as the alimentary canal. A man died within hours after he had 
been attacked with syin])toms of iioisoning by arsenic. Arsenic was 
found in small quantity in the stomach, duodenum, and rectum. It 
was also detected in the liver and spleen ; and tlie ]>ro)>ortion found 
was greater in the latter than in the former organ. 

A uiaii died from the ofl'ects of arsoiiio in the most acute foiiii, soon after liis 
admission into Guy's Hospital, lie had swallowed a largo dose of the poison in 
water, lie was hnmght t<» tlie hospital, and died soon afterwards, barely fhrer 
hotn» could have (lapsed from the timo at which the poison was taken until his 
death. There wore the usual ui)pearan(?es in the stoniach, and gritty portions of 
arsenic mixed with eoagulatetl masses of mucus and false membrane wore found in 
the contents. Tlie intestines were iiillamed, and })ortioiis of aiseiim were discov(n*ed 
as low as the cieciun. Arsenic w'us found abundantly in the stoniaeh, and a c'om- 
paratively largo quantity of the ]>oisou was detechsl in half an ouneo of the dried 
liver, as w^ell as in the spleen and kidney. 

Hence it is obvious that the poison may be rapidly absorbed and 
copiously deposited within three IiourB, the quantity thus found depond- 
ing apparently on the dose taken. In the cases of the Atlee family, in 
1854, the body of the mother was exhumed after a month. Arsenic w^as 
not found in the stomach nor bowels, but it was readily detected in a 
small portion of the liver. The ijoison had iirobably been taken several 
days before death. The fact is of considerable importance in relation 
U) u medical opinion of the presence or absence of poison in a dead 
body. It is clear, froin the above cases, that an opinion might be 
erroneous unless tlie liver or spleen had niulergone a chemical 
examination. Usually the liver contains half a grain up to a grain or 
two of arsenic when death occurs within forty-eight hours. In pre- 
serving viscera for analysis, a portion of the liver, or better the whole 
organ, should therefore always be set apiirt for examination. If the 
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person has lived 1‘iftceu or sixteen cla 3 ^s after having taken the poison, 
no trace may he found in tlie tissues nor in any part of the body. 
Orfilii long since ex 2 >ressed this 02 )inioii from his experiments on 
animals ; its coiTcctness has been strikingl}’^ confirmed by the case of 
Dr. Alexander, who died in sixteen days from a large dose of arsenic 
taken by mistake in arrowroot. Geogliegan found no trace of the 
poison, either absorbed or unabsorbed, in an^’^ jiart of tl)e body which 
he examined (Med. Times and Gaz., 1857, 1, p. 389). It is the 
more necessary that the fact of entire elimination sliould be remem- 
bered, because it has been impressed on tlie jiiiblic mind that no 
person can have died from poison, except the poison be jircseiit in the 
body after death. If this is untrue with res 2 )ect to arsenic, it is neces- 
saril}" untrue with regard to poisons less easy of detection in minute 
quantities. 

Tn the ease of /t. v. M'iUhtnts {South Wales Circuit, July, ISOS), a woman 
was charged with the niiu*dcr of her hushaud by^ udmiuistenng to him arsenic. 
The evidence loft no doubt that deceased had sullered friuu the usual symptoms of 
poisoning, namely, inllainmation of the stomach and bowels, numbness of tno limbs, 
and other s^miptoms. For somo d5i5"s before the doconsed’s death, owing to his food 
having been proi)nrod for him by his daughter, the symptoms abated ; but ho ulti- 
mately died from exhaustion on the tif teen th da 3 ^ I lorn path examined the viscera, 
and found no arsenic. Xeitbe-r in his reading nor in his experionoo Ixad ho known 
arsenic to have been detected lifteeu daj's after its administration. As no 2 )oison was 
fliscovered in the body, the inisonor was acquiite<l on the charge of murder, but found 
guilty of the intent (lAincet, 1803, 2, p. J7). 

Tidy was of opinion tliat arsenic may be found in the bones months 
after its adniiiiistratioii. In the case of SonHiard, a large dose of 
arsenic had been taken ; but according to Legroux, no trace of the 
lioison existed in tlie stomach nor in the ulcerated iiortions of the bowels 
(Union Med.^ June 30th, 1850). Otto met with a case of death from 
arsenic within twenty-four hours, witli the usual .symptoms and aj^iear- 
aiices, but no arsenic could he found in the contents of tlie stomach. 
The liver and otlier organs were not examined (Horn’s Vievtcljahrssclir.f 
1865, 1, 175). Wlien arsenic is discovered mixed with food in the 
stomach, it does not necessarily follow that it has been administered in 
thatiiarticular aiTi(deof food. Should theiierson liave partaken of liquid 
foo<l, such as milk or gruel, subsequeiitly to the swallowing of arsenic, 
thes(j fluids will necessarily a(!(|uire an arsenical impregnation from the 
lioison already contaiiUMl in tlie stomach. The iiatient may have taken 
the arsenic in one kind of food, wlnm another and an innocent descrip- 
tion of food might thus iiiadverteiitl}’' be pronounced to liave been the 
vehicle (see case of Ann Merritt, London Med. Gaz.^ August 16tli, 
1850, 40, 291). 

It need liardl}' be observed that the quantity of arsenic Jound in the 
stomach or otlier organs can coiive}^ no accurate idea of the quantit}' 
actually taken by the deceased, since more or less of the iioisou may 
liave been removed violent vomiting and 2>m’giiig» well as b}’ 
absorption and elimination. A large quantity fouu<l in the stomach or 
Cowels indicates a large ilose; but the finding of a small quantity does 
not jirove that the dose actually taken was small. Notwithstanding 
these very obvious causes for the removal of a iioison from the body, 
there is a prejudice that the chemical evidence is defective unless the 
quantity found is sufficient *to cause death. TTie value of chemical 
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(‘videuce does not always depend on the discovery of any particular 
quantitij of poison in the stomach, but the evidence of its presence 
should be clear, distinct, conclusive, and satisfactory. At the same 
time, a reasonable objection may he taken to a dogmatic reliance upon 
the alleged discovery in a dead body of minute fractional portions of a 
grain. 

In 1904, a man was set free in France who had been condemned 
some years ago on evidence of this sort to a long term of 
imprisonment. The case is thus reported in the Daily Telegraphy 
Fcihruary 29th, 1904 : “ The Judicial Committee of Revision of Trials 
has allowed the chemist Dahval, who received a free pardon eighteen 
months ago, to bring on a new trial to clear himself completely. He 
was found guilty twenty-five years ago of the murder of his wife by 
having poisoned her with arsenic, and was sentenced to transportation 
for life. The evidence on which Danval was found guilty was purely 
scientific, and his application has been allowed solely on account of the 
fact that later scientific investigation has proved the evidence in question 
to have been erroneous. At the trial, twenty-five years ago, all the 
expert witnesses swore that the quantity of arsenic, one milligram 
('015 of a grain, less than one-sixtieth), found in the corpse of Danvafs 
Avife at the post-mortem could not possibly have existed in the system 
under natural circumstances. The inference drawn Avas, of course, that 
the arsenic had been administered by Danval, and it Avas largely on this 
evidence that he Avas found guilty, Avith, howe\"er, extenuating circum- 
stances. Since the trial the researches of various doctors and 
physicists, including illM. Armand Gautier, Belial, and Gabriel 
Bertrand, have, on the contrary, conclusively demonstrated tliat the 
quantity of arsenic mentioned can and frequently does exist in the 
human body in a normal state. Presumiition is thus set up in favour 
of Danval’s defence, Avhich Avas that the presence of arsenic* in his 
Avife’s remains Avas explained by her having been in the habit of taking 
certain medicines. The decision of the Committee of Revision has been 
entirely grounded on the recent scientific conclusions aboA^e-mentioned. 

It has been supposed that the (fiuoitily of arsenic found in the 
stomach and bowels may throw a light on the question, Avhether tin* 
poison had been taken voluntarily Avith the intention of committing 
suicide, or Avhetlier it had been criminally administered by another. 
There is no doubt that a much larger dose may be taken by a suicide 
than could be secretly administered by a murdeier. Suicides liave 
been known to take as much as tAvo tablespoonfuls, or one thousand 
graiusy of arsenic. In a case of suicide by arsenic, Avhich occurred at 
the Bristol Infirmary in 1872, a larger quantity had been taken. On a 
post-mortem examination, four ounces of arsenic Avere found in the 
stomach, of Avhich tAvo and a half ounces Avere in one mass. The 
woman, when brought to the hospital, Avas in a state of complete 
collapse. Death took ])lace rapidly {Phann. Jour.y 1872, p. 75). 
IIoAv mindi may remain in a dead boily must depend on the amount 
of vomiting and jiiirging, and the length of time the person surviA^s* 
In the case of L’Angelier (R. v. Madeline Smith, Ed. High Court of 
Justiciary, June and July, 1857), Penney stated in evidence that the 
quantity of arsenic AA’liich he found in the stomach and contents of the 
deceased amounted to eighty-eight grains,* and tliat some part of this 
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was in hard, gritty, colourless, crystalline particles. As there was 
arsenic in the contents of the intestines, and there Inxd been vomiting 
and purging, it is obvious that tlie deceased must have taken a very 
large dose of the poison ; and it was one of the suggested difficulties of 
this case, to determine how the deceased could liave taken the poison 
in so large a quantity unknowingly. The quantity found, however, 
amounted to no more than half a teaspoonful; and admitting that one 
half of the dose taken had been ejected, the question resolves itself 
into this : wlietlier a teaspoonful of arsenic might not Ijave been 
homicidally administered in chocolate, gruel, or some thick liquid, or 
in a state of admixture with solid food (cake). Altliongh it is unusual 
to find half a teaspoonful of arsenic remaining in the stomacliin a case 
of homicidal administi’ation, it is impossible to admit that tins fact is 
inconsistent with an act of murder. Sir T. Stevenson has known an 
ounce of arsenic homicidally put into a pint of rice ])udding. The 
pudding was eaten without suspicion (it. v. Lincoln Ass., 

November, 1884). A man half intoxicated miglit be thus poisoned; 
and if death took phu^e in a few hours, even a larger quantity than tliat 
whicli was here found might remain in the stomach. Christison set 
this question at rest by the publication of a case in which ji man was 
homicidally destroyed l)v arsenic, and the quantity found in the stomach 
after deatli was from ninety to one liundred grains. The man had 
survived from live to seven hours, and there had been frequent vomit- 
ing of a yellowisli or greenish coloured liquid during this period. Tlie 
arsenic was administered in whisky-punch with sugar, and it was kept 
in suspension l)y (constant stirring (Edht, Month, Med. Jour., Decem- 
ber, 1857, p. 48i). Ill 7i. v. Doddn (rjiiicohi Ass., Decemlier, 1860), 
the prisoner was charged with administering arsenic to the deceasial 
witli intent to murder. Tlie cpiantity slated to liave been found in the 
stomach was 150 grains. Thei’e was no reason to suppose that ho had 
taken the poison with suicidal intention ; hut, on the contrary, there 
was strong evidence to presume that it liad been administereil to him 
with a design to destroy life. A woman, named Alice Hewitt, was tried 
(It. V. Ifciriit or Ilolt^ Chester Winter Ass., 186cl), and convicted of 
poisoning her motlier with arsenic. Although the symptoms of irritant 
])oisoning were veiy clearly marked, a medical man who atteiidetl her 
cortifital the cause (4f deatli as gastro-enteritis. Kleven weeks after the 
burial of the deceased, the body was exhumed and examined. It was 
prove<l that shortly before lier mother’s death, the prisoner had 
[)urchased a quarter of a pound nf arsenic, and tlnu’c was clear evi<h;iice 
of administration, a large dose having been given to the deceased in 
liquid sliortly before lier death. The inspection revealed the extra- 
ordinary fact Unit 154 grains of solid arsenic were found in the stomach 
alone. It Inid been partially converted into sulphide as a result of 
putrefactive changes, and it was observed tliat the liver, omentum, and 
right side of the heart were thickly coated with yellow arseiiious 
sulphide. in reference to this coloration, the^ front of the spinal 
column behind the stomach has been seen tinged of a deep yellow 
from arsenic which had escaped through the coats of this organ. If a 
])erson has died with arsenic in the body, there is scarcely any limit to 
the jieriod at which it may be detected. In the cases of two children, 
examined by Herapatli, in T849, the poison was discovered in the 
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remains of the dead bodies after eight years’ iiiteruieiit ; in another 
ease by Glover after twelve years (Laucet, 18553, 2, p. 41) ; and in a 
rennirkable instance which occurred to Webster, of Boston, it was 
discovered in the remains of a bod}', after fourteen years’ burial. It 
has been sought for and not found, at much shorter periods after death 
wheJi tliere was a very strong suspicion that the poison had been taken ; 
but it is highly probable tlnit in these cases there was little or no 
arsenic in the bodies at the time of death. With respect to its detec- 
tion in the stomach and bowels, if the vomiting and purging liave been 
violent, and the person has survived some days, none may be found. It 
is singular, liowever, to notice with what tenacity the mineral occasion- 
ally adheres to the mucous menibraiiein spite of vomiting and purging. 
In the case of the Due do Praslin, who died in six days from a large 
<lose of arsenic, some portion was still found in the intestines (‘'Ann. 
d’Hyg.,” 1847, p. 402) ; and in a case which was the subject of a 
criminal trial (Leicester Ant. Ass., 1800, li. v. Holmes), arsenic was 
detected in the intestines, although the deceased had survived the 
eftects of a large dose for seven days, and had suffered from tlie usual 
symptoms. The preservative effects of arsenic* on tlie solid organs ol‘ 
tlie body has been already noticed. Under a suspicion of poisoning 
with arsenic, tt^n bodies were exhumed in the district of St. Colens, 
in 18(59. Charbonnier found that arsenic was ))resent in cpiantity 
in two of the bodies which had been well preserved. There was no 
offensive smell of putrefaction about them, but a remarkabh; alliaceous 
odour like that of phosphorus (“ Aim. d’Hyg.,” 1872, rluillet, p. 186). 
’riiis was attributed to the jirobable escape of arseniiiretted hydrogen 
as the result of d<'composition. In s(3veral cases of exliumation, in 
whicli arsenic was discovered in the bodies, no odour of tlie kind has 
been perceptible. 

The condition of the arsenic found in a dead stomach should, if 
possible, be noticed. A witness should be prepared to say whether it 
is in line powder or coarse Iragnieiits ; whether it is mixed witli soot or 
indigo, or whether it is in the ordinary state of wliite arsenic, ’riiese 
points may be material as evidence in reference to proof of possession, 
of piircliase, or administration. Arsenic is not a normal constituent of 
the body. Under no circumstances is it found in the tissues after 
death, except in cases in which it has been taken by or administered to 
the deceased. ["I’he editor leaves tliis statement as Dr. Taylor wrote 
it, and it still remains true, hut, considering the rejiort of the Arsenic 
Commission, it is to be feared that a ditliculty mny arise in tlie future 
if it b(i alleged tliat certain (minimal) quantities of arsenic liave reached 
the body by simple accidental contamination of food.] 

Duration. — Arsenic being an irritant to the stomach, even in 
what is essentially small quantities, the symptoms usually come on 
within a quarter to half an hour after the dose. Christison mentions 
one instance in whicli the symptoms began in eight minutes; hut in 
the case of liofthouse (York Lent Ass., 1835), the symptoms were 
iwoved to have attacked the deceased while he was in the act of eating 
the cake in whicli the poison was administered. Cn the other hand, in 
an instance where one drachm had been taken on an empty stomach, 
no symptoms apiieared for two hours. In a case reported by Orfila, 
the symptoms did not show themselves for five hours ; and in another, 
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in wliicli a large dose was taken^ the symptoms did not come on for 
seven hours Ann. d’llyg.,” 1837, 1, 344). In a case in whicli 
from thirty to forty grains of arsenious acid, and the same quantity of 
chrome yellow, were taken, symptoms of poisoning did not appear 
until live or six liours afterwai’ds {Med. (fhir. Itev., January, 1854, 
p. 294). There may be every varietj^ between these extremes. In one 
ease their appearance was protracted for ten liours, tlie maximum 
period yo± known. A remarkable instance occurred in which the 
poison was taken by a young female at eleven o’clock in the morning, 
and no well-marked symptoms occurred for eight honrs : there was then 
violent vomiting. After death, a cyst, formed of mucous membrane 
containing arsenic, was found in the stomach : the poison having thus 
become sheathed over (Flandin, vol. 1, p. 535). In another case 
{Med. Times, October 21st, 1848), symptoms of violent irritation did not 
show themselves until twenty-tliree hours after the poison had been 
taken, and within about half an hour of the death of tlie patient. The 
girl w^as sick once shortly after having taken the poison, but the first 
symptoms were those of narcotism. The girl was a confirmed opium- 
eater, and this habit may have had some influence in delaying the 
operation of fhe poison. fVom a third case {Med, Gaz., vol. 47, 
p. 722) it appears that the active symptoms of irritation which 
(jommonly att(Mid arsenical poisoning may not appear until after the 
lapse of nine hours from the time at wdiicli tlu^ ])oisou has been 
swallo\vod. AVith the exception of the case above referred to, in 
which tlie interval was ten hours, this is the longest period of pro- 
tnietion on record. In other instances there have been great inter- 
missions. In all cases in which arsenic enteis the system from without, 
as by its application to the skin, or to ulcerated or diseased surfaces, 
the symptoms are rareh' manifested until after the lapse of some hours 
or even days. Largo doses of arsenic commonly prove fatal in from 
eighteen hours to three days. The average time at which death takes 
place is twenty-four hours; but the poison may destroy life within a 
much shorter period. There are many authentic cases rejiorted in 
which death has occurred in from three to six hours. In 1845 the 
author met with a well-marked case of death from arsenic in five 
hours; and in another, wdiich occurred in 184S), death took place in 
tw'o and a half ho/urs (Guy’s Hosp. Uep., 1850, p. 183 ; see also 
‘'Ann. dTIyg.,” 1837, 1, 839), In 1891 a w^nnan, a)t. 77, died in five 
hours. Foster, of Huntingdon, met with the case of a child under 
three years of age which died within two hours from the effects of 
arsenic. Tlie quantity taken could not be detcrmine<l. A case also 
has proved fatal in two hours (p. 516). The most rapidly fatal case 
which the author met with was that of a youth, lot. 17, wlio died in 
April, 1860, from the effects of a large dose of arsenic, the symptoms 
from which he suffered being of a tetanic character. The poisoning 
was the result of an accident at Ramsey, in the Isle of Man. The 
medical evidence at the inquest was to the effect that not more than 
tm:enty minutes had elapsed between the time at wdiich deceased sat 
down to eat his supper, containing the poison, and his death, [This 
was a very doubtful case of death from arsenic.] In some 
instances death does not occur until long after the average period. In 
one case in w hich an adult swallowed about half an ounce, death did 
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not take place for fifty hourSf and it is remarkable that there was an 
entire absence of pain (Med. Gaz., voh 48, p. 446). In the case of the 
Due de Prasliii, one large dose was taken, but death did not occur 
until the nixth day ('* Ann. d’Hyg.,*’ 1847, 2, 667). In 1847, a man 
who had swallowed half an ounce of arsenic was admitted into Guy’s 
Hospital. He died on tlie seventh day. It is obvious that a patient 
wlio recovers from the first effects of this poison may still die from 
exhaustion or other secondary causes many days or weeks after having 
taken it, even althougli the whole of the poison has been eliminated 
from the body. ’J’hus in the case of Dr. Alexander, death took place 
on tlie sixteejith day, and nltliough a large quantity had been taken, no 
arsenic was found in the body (Med. Times and Gaz., 1857, 1, p. 889). 
In one instance in wliich arsenic was applied externally to the head 
the person did not die until the tiventieth day. The longest duration 
of a case of poisoning by arsenic is probably that reported b}’' Belloc. 
A woman, let. 56, employed a solution of arsenic in water to cure the 
itcli, wliich liad resisted the usual remedies. The skin became covered 
with an erysi[)elatous eruption, and tlie itch was cured, but she 
experienced severe suffering. Her health gradually failed, and she died 
after the lapse of tiro years, having suffered during the whole of this 
period from general tremor of the limbs (** Cours de Med. Leg.,” 121). 

Symptoms. — In an acute case of arsenical poisoning by the 
mouth the iiidiyidual usually first experiences faintness, depression, 
nausea, and sickness, with an intense burning iiain in the region 
of the stomach, increased by pressure. The pain in the abdomen 
liecomes more and more severe ; and there is violent vomiting of 
brown turbid matter, mixed with mucus, and stnnetimes streaked 
with blood. Tliesii symptoms are followed by imrging, which is 
more or less violent, and this may be accompanied by sevei’e c-ramps 
in the calves of the legs, these are, however, often absent. The 
matters discharged from the stomach and bowels liave had in some 
instances a yellowish colour, as it was supposed, from a partial con- 
version of tlui poison into sulphide, but more probably from an 
admixture of bile. The vomited matters are in some cases coloured 
with blood, and the mixture of blooil with bile has often given to them 
u green or brown colour. In other cases, they may consist of a large 
(juantity of mucus ejected in a llaky state and having a milky-wbito 
appearance, as if from admixture with the poison. Tlie colour of the 
vomited matters may be blue or black when coloured arsenic has been 
taken, or the admixture of bile may render tliem of a deep green. The 
vomiting is in general violent and incessant, and is ex(jited by any 
liquid or solid taken into the stomach. There is teiiesmtis (straining 
at stool), and the discharges by the bowels are frc<|uently tinged wutb 
blood. There is a sense of constriction, with a feeling of burning lieat 
in the throat, commonly accompanied by the most intense thirst. The 
])ulse is small, frecpieiit, ami irregular ; sometimes wholly im])crceptible. 
The skin is cold and clammy in the stage of collapse ; at other times it 
is hot. The respiration is painful from the tender state of the stomach, 
'rhereis great restlessness, hut before death stupor may supervene, with 
pai-alysis, tetanic cojiviilsions, or spasms in the muscles of the 
extremities. In one instance trismus (lockjaw) appeared in three- 
Hiuarters of an liour (‘‘ Orlila,” Vol. L, p. 449). Although 2 )ain is in 
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general among the early and well-marked symptoms, arsenic appears in 
some cases to destroy sensibility. Thus it has been observed that, 
even when the stomach has been found intensely inflamed after death, 
the patient had not complained of pain during the time which she 
survived. [Simple gastritis is not necessarily painful. — Iln,] 

It is not, however, in every case that all these symptoms are 
observed. Cramps in the calves may be absent; and there may be no 
vomiting or purging. In one case, where a woman died in three houi’S 
after taking arsenic in a j)udding served at dinner, there was no 
vomiting nor purging. In two hours she was in a state of complete 
collapse, and at the time it was noticed tlnit the conjiinctivio (the 
membranes of the eyes) were red (MaL Times, 1851, 2, p. 223). 
Vomiting and purging are nevertheless seldom both absent. The 
condition of the urine has been laid stress u])on ; but as it has been 
found normal, retained, suppressed, or abundant, no clinical import- 
ance can be attached to the increase or /liminution of this secretion. 
The condition of the urine was much discussed in li. v. Mdyhrick 
(Liverpool Sum. Ass., 1889). 

In October, 1891, a gamekeeper drank an unknown (piantity of wine, accidentally 
contaminated with from five to nix grains of arsonions acid per Jliiid'ornico ; and 
eubsetpicntly four other moTtd>ei's of his family partook of the wine, in f[uantities 
varying from a mere tasto in the case of a young child to half a tumblerful or more- 
in the cases of the adults. 

The man sulfered from severe abdominal 2 )ains, persistent vomiting,, 
and diaiThma, and cramps in the calves of the legs, tlie feet, and the 
hands. lie died in two days of acute gastro-enteritis. The child 
suffered somewhat from the effects of the irritant. Tlie other three- 
adults (young women), in about ten minutes, all had a burning sensa- 
tioti in the throat and gullet, vomiting, diarriuua, abdominal 2 >ains, but 
no cramps in the limbs. On post-mortem examination of tlie deceased 
man, the signs of acute gastro-enteritis were visible, but none of tlio 
jK'tecbial eccliymosis of the mucous membrane of the stomach, which 
has by some observers been regarded as characteristic of arsenical 
gastro-enteritis. The above may be regarded as tyjiical cases of acute 
arsenical jioisoning. 

Chronic Poisoning . — In the majority of accidental cases, and even 
in many of the homicidial ones (by the intent of the j^oisoncr), however, 
the symptoms are not commonly of this severe and definitely gastro- 
intestinal character. In these cases, whicli may be termed chronic 
to distinguish them, the symptoms may be put into four gi'oiqis. 

(1.) Gastro-intestinal sym 2 >toms of modified severity. 

(2.) Oatarrbnl symptoms about eyes, nose and inoutli. 

(3.) Cutaneous rashes, with discolorations. 

(4.) Symi)toms of iieriidieral neuritis. 

I)r. Taylor thus described them in former editions. Should the 
j)ei*son recover from tlie first effects, and tlie case be protracted, or 
should the dose have been small and administered ^t intervals, there 
wdll« be inflammation of the conjuiictivse, with mffiisiou of the eyes, and 
intolerance of light, conditions which are, however, often present 
among the early symptoms above described. There is also irritation 
of the skin, accompanied by a vesicular erujition, which has been called 
eczema arsenicale. Sometimes tiiis has assumed the form of nettle-rash 
MhI. — VOL. 11? • S3 
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or of the eruption atteMiding scarlet fever, for wliicli disease arsenical 
poisoninjj; lias been inistakon. Local paralysis, preceded by iiuinbnoss 
or tingling in the fingers and toes, and other symptoms of nervous dis- 
order, are also common consequences. Sir Thos. Stevenson lias seen 
a case of arsenical poisoning in wliich rept?atoil thi’ee-quarter grain 
doses of Avhite arsenic wore given with homicidal intent, followed hy 
general paialysis beginning in the lower extremiiies, and gradually 
creeping iijiwards till the lower intercostal and other resi>iratory 
muscles wore affected. The patient recovtu’od under treatment. 
These paralyses are duo to a form of neuritis identical with that 
resulting from alcoholism, llixfoliation of the cuticle and skin of the 
tongue, and falling otf of the hair, have likewise been witnessed (case of 
the Turners, 1815, “Marshall,’' p. 119, Husemann’s “ Jahreshericht,” 
1871, p. 527). Salivation has been observed to follow, especially when 
small doses of the poison have been given for a length of time {Med, 
Octz,, vol. 10, p. 790). Strangury and jaundice have been also noticed 
among the secondary symptoms (“ Marshall on Arsenic,” pp. 44, 111; 
B, M. e/., 1885, 1, p. 1210). Melanosis is rarel}" observed (Corre- 
spondet^zld. J\ Schweitzer Aertze, 1890, No. 15). A well-marked case of 
slow poisoning by arsenic is recorded hj' llandin (“ Truite des Poisons, 
on Toxicol.,” t. 1, p. 610). It illustrates a not nnfrequent form of 
secret murder, and it is well calculated to inspire caution in making a 
diagnosis from symptoms. 

A woman put daily into ilio soup of lior follow-sorvant, a veiy small quantity 
of white ar>?ciuc in 2)owd(.>r. Shortly after (Huner tin’s i>m*son was seized with 
vomiting which led to tlio rejedion of tlie food and i)oisoii bedove tho latter had 
caused any serious iniscliief. As this j^ractico was (joniinued at intorvuls for 
about six weeks, tlio stomach ])ecaino ex(XM?dingly irrilablo; there was pain in the 
bowels, and tlio woman was much (*ma(;iafed. There was also s|)itting of blood, 
with such a degree of nervous irritalality that a ourront ol’ air I’alling upon h<a*, 
eauBod an attack of spasms and convulsions. When the patient found that she 
could nc)t bear anytliitig on her stom.'ich, she left the ])lace and passed two months 
in the countiy. Her health bocamo gradually I’oestablislicd thei'O, and slio 
returned to resume her usual occu]>ntions. The jmsoner, however, lonew^od Inu’ 
attempts ; and, to make sure of destroying life, gave to her one morning, in 
coffee, a large dose of white arsenic in i)owder : violent vomiting ensued, and tlio 
poison w'as exjjelled with the food taken at breakfast. Arsenic was detected in the 
vomited matter, and tla» ox]danatioii of the cause of the long iirevious illness 
became clear. Under treatiiKuit. the jiatieiit loeiivered. 

Such Bymi)toms as those above described, may he easily referred 
to clironic inflammation or ulceration of the stomach from natural 
causes, leading to perforation. TJicre are many aiiojualous cases 
on record, in wliicli the symptoms have diverged so mucli from Ukj 
ordinary course as to embarrass medical i)ractitioners. For some of 
these, tljo reader is referred to a paper by Ogstoii, Med, Oaz,, vol. 47, 
p. 181 ; also to the author s work “ On Poisons,” 2iid ed. p, 3(!3 ; and 
Huseinann’s “ Jahreshericht,” 1872, p. 481. 

At Hveres, in 1888, an alarming outbreak of arsenical poisoning 
occurred, the poison liaving been accidentally introduced into wine, 
which was drunk' by many persons for a considerable time. Tiie 
symptoms at the o\itset were tlmse of dyspepsia, witli nausea, vomiting, 
and i)iirging ; hut nausea and vomiting wove not invariable. The 
gastro-intestinal symptoms generally disappeared in a few days. There 
was dryness of the mouth, loss of api>3tite, a sense of constriction at 



POISONING BY ABSENIC. 


515 


the pit of the stomach, and wastinpf. IJroncliial irritation was marked, 
with scanty secretion of mucus. There were pains in tlie limbs and 
<i*dema of the joints. Tlie patellar rehexes wore weakened or abolished. 
Wanderin<^ pains were felt in various regions, and headache, and the 
sense of touch Avas diminished. A garlicky taste Avas felt in the mouth, 
but the sense of taste was not diminished. The vision was disturbed, 
and the conjunctiva of the eye was intlamed. There were scaly 
eruptions on both surlaces of the liamls and feet. Of sixty-three 
reported cases, thirty were sliglit, eigliteen serious, and fifteen fatal. 

In any one group of these ac’cidental castes tlie symptoms 
produced are of a uniform character, showing their origin from a 
common cause. In the cases derived from wall papers they Avero as 
follows : — dryness and irritation of the throat, diy cough, irrita- 
tion of the mucous membrane of tlie eyes and nostrils, languor, 
headache, loss of a}>petite, nausea, colicky ]>ains, numbness, cramp, 
irritability of tlie bowels attended Avith mucous discharges, great 
prostration of strength, sleeplessness, a feverish condition, and wasting 
of the body. These symptoms may not have all presented themselves 
ill anyone case. No suspicion of the cause ma}’' liave been entertained 
until all ordinary treatment has failed to impart relief, and an analysis 
of the paper has been made. The connection of the symptoms Avith 
this cause appears to have been in some instances clearly established by 
the fact that after the removal of the paper, especiall}’^ from bedrooms, 
the symptoms IniA-e disappeared {Med. Times and (raz.^ 1871, 1, 
p. 674). 

As regards the diagnosis of such cases tJie folIoAving remarks are 
taken fi-oiii the B. M. J. epit., p. 9, July 18th, 1903. 

‘^Ferranniui (Ilif. Med., June 3rd, 1903), after discussing the ordinary 
symptoms of jioisoning hy arsenic, refers briefly to some of tlie rarer 
forms. In addition to jiaralysis one may got ataxia, Avhich may be 
associated Avith other tabetic symptoms — for example, absence of knee- 
jerks, Ilomberg’s sign, lightning pains, anaesthesia, and ocular dis- 
orders (diplopia, amaurosis, absence of pupillary reflex). This ataxic 
form is due to a polyneuritis, and not a myelitis. Tremor may also be 
due to arsenical poisoning. In dilTerentiating between alcoholic and 
arsenical poisoning, the following data should be borne in mind. In the 
first place alcoholic nfuiritis is rarely due to acute alcoliol poisoning, but 
usually occurs in the chronic drinker, and the delirium whicli opens the 
scene is the ecpiivalent of the acute gastro-eiitcritis of arsenical poison- 
ing. In alcoholic dyspepsia chronic gastritis Avith morning catarrh 
and pyrosis are the common type. In arsenicism you get insomnia, 
in alcoholism teiTif 3 ung dreams. The sensory disturbances in alcoholic 
paralysis are usually less severe than in arsenical poisoning. Destpia- 
mation is peculiar to arsenical poisoning, AAdjilst psychical disorders 
prevail in alcoholism. In arsenical poisoning the motor disorders, tlie 
atrophj" and deformities chiefly alfect the fingers and toes ; in alcoliolic 
poisoning the forearm and calf are more iirominently affected, and it is 
the Avrist and ankle articulations rather than the phalangeal Avhich 
share in the deformity. The author then relates three cases of arseni- 
cal paralj’sis occurring in the same familj^ (mother and two sons), 
and presenting identical symptoms, due to eating flour made from 
lathyrus beans (vetch). Chemical analysis shoAved tliat it contained a 
•• 33—2 
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considerable amount of arseuious anhydride. In each case it was the 
lower extremities that were paralysed. Sensory disturbances (itching, 
numbness) w'ere present in the palms of tlie hand and soles of the feet. 
Some static ataxia w'as j>resent. The tendon reflexes w^re abolished. 
Sensation normal. There was considerable wasting of the forearm 
and leg.” 

Treatment. — In the chronic cases the only eflectual treatment is 
to stop the ijigrcss of the poison and then treat symptoms on general 
medicinal lines, tonics, electricity, etc. In the acute cases evacuate 
the stomach with tube, or emetic, and then give freshly precipitated 
ferric oxide. This can be prepared by adding ammonia w^ater, or a 
solution of i)Otassiuin carbonate, to the tincture of iron perchlorido ; 
the precipitate is strained oif and administered suspended in water. 
Calcined magnesia may be substituted if ferric oxide cannot be obtained. 
Demulcents and subsequently morphine should be given. External 
w'armth will be required (Mann). 

Fost-mortem Appearances. — The striking changes produced by 
arsenic are generally cojflined to the stomach and bow^els. They are 
commonly well marked in proportion to the largeness of the dose, and 
the length of time which the person has survived after taking the 
poison. Our attention must bo lirst directed to the stomach. Arsenic 
seems to have a specific effect on this organ, and the mucous mem- 
branes generally : for, how’ever the poison may have entered ijito the 
system, wdiether through a w’ounded, diseased, or ulcerated surface, or 
by the act of swallowing, the stomach has been found inflamed. The 
mucous mcinbrane of the stomach, which is often covered with a layer 
of mucus, mixed w ith blood or bile, and with a thick, wdiite, pasty- 
looking substance containing arsenic, is commonly found red and 
inflamed in dotted or striated patches : the colour, wliich is of a dull or 
brownish red, becomes brighter on cxi)osure to the air: at other times 
it is of a deep crimson hue, interspersed with black-looking lines or 
patches of altered blood. Tlie redness is usually most strongly marked 
at the greater end ; in one case it may be found spread over the wdiole 
mucous surface, giving to it the appearance of red velvet ; in another it 
will he chiefly seen on the prominences or folds of the membrane. 
Often there is punctated ecch3unosis, though this is not invariable. 
Ill one instance the author found the coats thickened and of a 
gelatinous consistency, without any marked iiitlammatory redness. 

The stomach luis been found’ highly inflamed in a case which proved 
fatal, in 1863, in two hours. Thus it would appear that inflaniination of 
tJie mucous membrane may be well marked within a very short period. 

A woman, rot. 24, rotiroil to lior bedroom after dimier, at two o’clock, to lie 
down. At throo o’clock ebo was not siilfering from any appjirent illness. At half- 
past four she called her sister, and then it was found that she had swallowed a 
c[uantity of arsenic. There was then no sickness. After this, she was sick once, and 
]>urged oTu^e, but complained of no pain. Sho drank some tea, but almost 
immediately becamo collapsed, and seemed to those who were with her to be falling 
into a fainting fit. She died before six o’clock, and was sensible to the last. 8ho 
could not have taken the poison more than two hours before sho died. * 

On inspection the day following, the whole mucous membrane of 
the stomach was intensely inflamed, presenting a dark scarlet colour, 
with broad livid patches. Upwards of an ounce of solid arsenic was 
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found in a pasty state on the mucous membrane of the stomach, whicli 
was raised, thickened, and velvety. This case shows not only that 
there may be extensive morbid changes in the dead body within a 
sliort period after the taking of tlie poison, but that, with an unusually 
large dose, the symptoms of vomiting, purging, and pain may be slight 
and bear no proportion to the quantity of poison taken. Blood of a 
dark colour may be effused in various parts within the folds, or beneath 
the lining membrane — an appearance which has been mistaken for 
gangrene. A raised circular or oval patch of false membrane with an 
intensely red border, and with arsenic upon its surface, may be some- 
times seen upon the inner coat (see the case of It, v. Dove and 
Spry, C. C. C., August 28th, 1848 ; also Med, Gaz., November 24th, 
1848, p. 889). The stomach often contains a mucous liquid of a dark 
colour tinged with blood. The coals are sometimes thickened in 
patches, being raised up into a sort of fungus-like tumour, with arsenic 
embedded in them : at other times they have been found thinned. 
The mucous membrane may be found ulcerated, and still more rarely 
gangrenous. The gangrenous appearance is possibly an error of 
observation. Ulceration of the mucous membrane, as the result of the 
action of arsenic, has been found as early as ten hours after the poison 
had been taken. Perforation of the coats is so uncommon a result of 
arsenical poisoning, that tliere aire but few instances on record. 
Murray Thompson met Avitli a case in which there was on the 
mucous coat of the stomach a black hardened patch the size of the 
palm of the hand. The glands of the stomach have been found 
enlarged ; but this is by no means an unusual morbid aj^poarance from 
any cause of local irritation, without reference to poisojiing. Various 
appearances are said to have been met with in the lungs, heart, brain, 
liver, kidneys, and urinary organs; but they do not a})i)oar to be so 
cliaractei’istic of arsenical poisoning as to admit of medico-legal use in 
enabling a medical man to distinguish poisoning from disease. It is 
to the stomach and intestines that he must look for the basis of 
reliable evidence in i-egard to appearances after death. An ecchymosed 
condition of the lining membrane of the left ventricle of the heart and 
of its pericardial surface, fatty degeneration of the liver, and blood- 
lessness of the bodj^ have been met wdth in cases of acute arsenical 
poisoning (Horn’s Viertedjahrssclirift, 1862, 2, 845). Fatty degenera- 
tion of the liver and other organs is occasionallj" observed (7i. v. 
Webster, Ed. High Ct. of Just., February, 1891). 

In a few instances the mouth, throat, and gullet have been found 
inflamed, but in general there are no changes in these parts to attract 
particular attention. The mucous membrane of the small intestines 
may be inflamed throughout, but commonly tlie inflammatory redness 
is confined to the ui)per part or to the duodenum, especially to that 
portion which joins the stomach. Of the large intestines, the rectum 
appears to be the most prone to inflammatioii. The liver, spleen, and 
kidneys present no appearances which can be connected with the action 
of arsenic, although these, like the otho* soft organs, may become 
receptacles of the absorbed poison. It is worth}'^ of observation in 
relation to the known antiseptic i)roi)erties of arsenic, that the parts 
especially affected by the poison (the stomach and bowels) occasionally 
retain the well-marked characters of irritant poisoning for a long time 
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after death. Absorbed arsenic does not, however, appear to markedly 
prevent the decomposition of the soft organs in which it is deposited. 

So long as the case is acute the exact method, or rather portal, of 
entrance of the poison seems to liave veiy little influence in pre- 
venting tlie stomach from being attacked. Thus in some cases, of 
external ai)])li(*atiuri of baby’s powder contaminated with arsenic 
the remarkablc‘ foatures wore these : no syni 2 >toms api)eiired until 
after tlie fourlli dny, and then only great thirst; there was slight 
purging with cramps on the eighth day, and death took 2 ')lace on the 
tenth, without any vomiting. Arsenit? was found in the stomach 
and contents, and its }>resence there might have led to an erroneous 
inference of its liaving been criminally administered by the mouth. It 
was, however, present merely in traces, and obviously the result of 
mucous elimination. The nature and mode of occurrence of 
symptoms w'ere also opposed to any other presumption. ’I’hat ahsorbe«l 
arsenic may he thus transferred from the blood to the stomach and 
intestines, Las been distinctly proved by the experiments of Pavy and 
tlie author (Guy’s Hosp. llejn, 18G0, y. 3t)7). 

Aiiotlier female infant died fourteen days after l)irth. In this case 
a similar violet-powder was a}) 2 >Iied as usual. Within a short time 
of the ai^plication tlie skin became red, and vomiting and jiurging 
set in, and continued till death. On section the abdominal 
pjirietes showed much inllamnnitory action ; they were thickened and 
adherent to the viscera. Tlie rectum was liighly inflamed; the 
kidneys and Sjileen were ninch congested ; and the liver was very 
slightly congested. Upwards of tlii’ee grains of arsenic were extracted 
from the viscera. 

In llie more chronic cases the post-mortem appearances jn’esent no 
constant nor cliaracteristic signs discernihlo by the eye : the only lioiie 
of detecting such cases lies in suspicion folio w(?d by analysis. 

Of course, if some of the coloured arsenical compounds have been 
administered, it is jiossilile that tliere may be coloured iiarticles visible 
in the alimentary canal {ride above, p. 868). 

Analysis {Arsenir as a solid ), — In the simple state, white arsenic 
may he identiiied by the following iiroperties : — 1. A. small quantity 
of the powder, place<l on ])latinum-foil, is entirely volatilised at a 
moderate temi)erature (lOO"" F.) as a white va 2 )uiir. Should there be 
anj^ residue, it is impiirily ; sometimes plaster of Paris or clialk is 
found inixed with it. If a small portion of the white powder is very 
slowly heated in a glass tube of a narrow bore, it will he sublimed 
without melting, and form a ring of jninnte octahedral aiid tetrahedral 
crystals, remarkable their liisti e and brilliancy. Under a microscope 
magnifying 260 diainelers, the aj^iiiearance of tliese ciystals is remarkably 
beautiful and cliaractei istic ; one not exceeding tlie four-thousandth of 
an incli in ilinmeter iiiay bo easily recognised l>y the aid of this instru- 
ment. Tliey may he measured even to llie sixteen-tlionsandth of an incli 
in iliameter. It will be observed in these experiments that white arsenic 
in vapour possesses no odour. 2. On boiling a small ([iiantity of ll^e 
2>owder in distilled water, it is not remlily dissolved, hut it jiartly floats 
in a sort of wliile scum, while a part becomes aggregated in lumj)s at the 
bottom of the vessel. It requires long boiling, in order that it may be 
dissolved and equall}^ diffused through water. This property of arsenic 
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has given rise to some important questions on criminal trials. The float- 
ing of arsenic takes place whether the water is hot or cold, and wliother 
the water is added to the poison or tlie poison to the water (see the case 
of i?. V. Smith, Wells Lent Ass., 18(59). This property has attracted 
attentioji, and in one instance was the means of saving life. 8. When 
the powder is treated with a weak solution of sulphide of ammonium in 
a watch-glass, there is no (diange of colour, as tliere is with most 
metallic poisons: on warming the mixture the wliite powder is dis- 
solved ; and on continuing the lieat until the ammonium salt is expelled 
a ricli yellow or orange-red filu) is left (arsenious sul[>hide), wliich is 
soluble in alkalies, and insoluble in hydrochloric acid. 4. Heated on 
platinum-wire in a smokeless flame, the powder imparts to it a pale 
blue colour, while it is volatilised in white fumes. 5. Another test is 
stannous chloride in hydrochloric acid. 4’he mixture is brought to the 
boiling point, and it should remain colourless. If the hydrochloric acid 
contains a trace of arsenic, the lupiid will actjuire a liglit brown colour. 
On adding a minute quantity of solid arsenious acid, this is dissolved 
and metallic arsenic is deposited in the form of a brown or brownish- 
black precipitate. A salt of antimony is not thus aftected. 

Reduction j^t'ocess . — When a small portion of the powder, i.e. from 
one-fourth to one-twentioth part of a grain, is Incited with some 
reducing agent containing carbon, such as soda-fiux (obtained by 
incinerating acetate or tartrate of sodium in a close vessel), in a glass 
tube about three inches long and from one-eighth to a quarter of an 
inch in diameter, it is decomposed : a ring of metallic arsenic of an 
iron-grey colour is sublimed and deposited in a cool part of the tube. 
A mixture of one part of cyanide of potassium with three parts of dry 
(anliydrous) carbonate of sodium forms an excellent flux for tlie reduc- 
tion of ai’senic. The materials and tube should be well dried. About 
two or three pai ts of either flux to one i)art of arsenic will be found 
suflicient. In the absence of these fluxes powdered ferrocj'anido of 
potassium may be used in a similar proportion. After beating, a 
minute trace of arsenic remains in the flux. .During the reduction 
there is a i^erceptible odour, resembling that of garlic, which is pos- 
sessed by metallic arsenic only whilst nndeigoing oxidation. This 
odour was at one time looked upon as peculiar to arsenic, hvit little 
reliance is now placbd on it as a matter of medical evidence — it is 
a mere accessory result. In this experiment of reduction there 
are frequently two rings deposited in the tube : — the upper and 
larger ring ])as a brown colour, and appears to he a mixture of finely 
divided metallic arsenic and arsenious acid : the lower ring is small, 
and consists of the pure metal. In order to determine the weujht of 
the sublimate, the glass tube should he filed off closely on each side of 
the metallic ring, and weighed in a delicate balance; the sublimate 
may then be driven off by heat, and the ])iece of glass again weighed: 
the difference? or loss repi'esents the w'ciglit. .By heating gently the 
j>ulverised tube with the sublimate in anotlier tube of larger diameter, 
llm metallic arsenic, duriiig volatilisation, foi ms octahedral crystals of 
arsenious acid, which, after examination by the microscope, may be 
dissolved in a few droj^s of water, and tested by one or more of the 
liquid reagents. The metallic sublimate, oi* the crystals produced from 
it, may be furtlier subjected to the following process : — Break the 
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glass on wliich tlie sublimate is deposited, into fragments, and digest 
these in a few drops of fuming nitric acid, previously j)roved to be tree 
from arsenic. Tlie sublimate is thereby converted into arsenic acid. 
The acid solution sliould be evaporated to dryness : tlie white un- 
crystalline residue obtained should be dissolved in a few drops ot 
distilled water, and a strong solution of nitrate of silver, or of the 
arnmonio-nitrate, added in small quantity to the residue. A brick-red 
coloration indicates arsenic acid, and thus i^rovcs incontestably that 
the sublimate was of an arsenical nature. 

Tlie upper or brownish-looking sublimate may be readily converted 
into one of the pure metal, by gently heating it in the flame of a spirit 
lamp. Arsenious acid is then volatilised, and an iron-grey deposit of 
metallic arsenic appears. If the Iieat is continued, the whole of the 
metallic sublimate is volatilised and deposited in a cool part of the 
tube, in transparent and colourless octahedra, or modified octahedra, 
of arsenious acid. This is the special charactcn* of an arsenical sub- 
limate : it ma}" be thus distinguished from sublimates of all metals or 
non-metals. The lower metallic sublimate procured by reduction may 
appear not in an annular form, but in detached nucleated particles of 
a somewhat globular shape. These are of an iron-gre}^ colour, quite 
unlike sublimed mercury, and when examined by the microscope it may 
be seen that they consist of crystalline masses, that the}^ are angular, 
and not strictly siiherical. This sublimate is sometimes produced in 
the last stage, wlien the residue in the tube is strongly heated. 

Tlie process of redaction, with the corroborative results above 
mentioned, is, when thus applied, conclusive of the arsenical nature of 
the substance under examination. 

Arsenic in solution in water. TJquid tests. — The solution of 
arsenious acid is clear, colourless, possesses scarcely any perceptible 
taste, and has but a feebly acid reaction. In this state, we should first 
evaporate slowly a lew drops on a glass-slide, when a crystalline residue 
will be obtained. On examining this with a microscope, it will be 
found to consist of numerous minute octahedral crystals, presenting 
triangular surfaces by reflected light. 

1. Silver test. — On adding to the solution animonio-nitrate of silver, 
a pale yellow precipitate of arsenite of silver falls ; — changing under 
exposure to daylight, to a greenish-brown colour. Tlie test is made 
by adding to a strong solution of nitrate of silver, a Avoak solution of 
ammoniji, and continuing to add the latter, until tlie brown oxide of 
silver, at tirst thrown down, is almost re-dissolved, 'i'he yellow prcci- 
jiitate is soluble in nitric, tartaric, citric, and acetic acids, as well as in 
ammonia. It is not dissolved by potash nor by soda. 

2. Copper test . — On adding to a solution of arsenic, amniojiio- sulphate 
of copper, a light green precipitate of arsenite of copper is formed, the 
tint of which varies according to the proportion of arsenic present, and 
the quantity of the test added : hence if the arsenic is in small propor- 
tion, no green precipitate, at first appears ; the liquid siinpl}’^ acquires a 
blue colour from the test. In less than an hour, if arsenic is present, 
a bright green deposit is formed, wliich may be easily separated from 
the blue liquid by decantation. This test is made by adding ammonia 
to a weak solution of siilpliato of copper until the bluisb-wliite precipi- 
tate, at lirst produced, is nearly re-dissolved ; it should not be used in 
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large quantity if concentrated, as the deep blue colour tends to obscure 
or conceal the green precipitate formed. The precipitated arsenite of 
copper is soluble in all acids, mineral and vegetable, and in ammonia, 
but not in potash or soda. If a small quantity of the blue ainmoniacal 
solution of this precipitate is poured over a crystal of nitrate of silvei’, 
a film of yellow arsenite of silver will aiipear around the crystal. If 
a strong solution of nitrate is added to the blue liquid, nearly 
neutralised by diluted sulphuric acid, a yellow precipitate of arsenite of 
silver is also produced. Thus the silver and copi)er tests may be 
employed with the same quantity of liquid. The dried precipitate of 
arsenite of copper, when slowly and moderately heated in a well-dried 
reduction-tube, yields a ring of octahedral crystals of arsenious acid — 
black cupric oxide being left as a residue. 

3. Snlphureited hydrogen test . — Sulphide of ammonium gives no 
precipitate in a solution of arsenic until an acid has been added, by 
which property arsenic is known from most metallic poisons. On 
adding dilute hydrochloric acid, a bright lemon-yellow coloured preci- 
pitate is thrown down (orpiment or arsenious sulphide). It is better, 
liowever, to employ, in medico-legal analysis, a current of washed 
sulphuretted hydrogen gas, which is easily ])rocurod by adding to 
ferrous sulphide, in a proper apparatus, a mixture of one part by 
volume of strong liydrocliloric acid and oiie part of water. The 
arsenical licpiid should be slightly acidulated with pure diluted hydro- 
chloric acid, before the gas is passed into it : and care should be taken 
that it is not alkaline. Tlie yellow com[)ound is immediately produced 
if arsenic is present, and it may be collected after boiling the liquid 
sullicieutly to drive olf any surplus gas. The precipitation is likewise 
facilitated by adding to the liquid a solution of chloride of ammonium. 
The yellow precipitate is known to be arsenious sulphide by the 
following properties : — 1. It is insoluble in water, alcohol, and ether, 
as well as in diluted hydrochloric acid, and vegetable acids : but it is 
decomposed by strong nitric and nitro-liydi'ochloric acids. 2. It is 
dissolved by potash, soda, or ammonia; forming, if no organic matter 
is present, a colourless solution. 8- AVhen dried and heated with 
two or three parts of a mixture of carbonate of sodium and cyanide 
of potassium, it gives a sublimate of metallic arsenic. Unless 
these properties are' possessed by the yellow precipitate fonned by 
sulphuretteil hydrogen in an unknown liquid, it cannot be a coinpouiicl 
of arsenic. On the other hand, when these ])roperties are possessed 

the i)recipitate, it must be arsenic, and can he no other substance. 

4, Marsh's process , — The action of this test depends on the decom- 
position of the soluble compounds of arsenic by nascent hydrogen, 
evolved from the action of dilute sulphuric or hydrochloric acid on zinc. 
The materials should be tirst proved to be free from arsenic. The 
apparatus is of the most simple kind, and is so well known as to need 
no description. The arsenic to be introduced is best dissolved in 
water, by boiling it either with or without the addition of a few drops 
ofopotasli or hydrochloric acid. The metallic arst?nic combines with 
the hydrogen, forming arson iuretted hydrogen gas, which possesses the 
following properties: — 1. Filtering paper wetted with a solution of 
nitrate of silver is immediately blackened by the gas — the silver being 
reduced to the metallic state.* Load-paper is not changed in colour. 
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unless sulphuretted hydrogen is also present. 2. It burns with a pale 
bluish-white flame, and thick white smoke (arsenious acid). 3- A slip 
of glass, or of white porcelain, held in the flame near the point (for not 
too long a time) acquires a dark stain from the deposit of metallic 
arsenic upon it. This cleposit presents a bright metallic lustre in the 
centre, a white film of arsenious acid on the outside, and between the 
two a dark ring of a pulverulent substance, wliicli, when viewed by 
transmitled light, is hair-brown in colour towards the margin, but 
oi)ac|ue in iJio oentro. Jn order to determine tlie arsenical nature of 
the deposits, the following i)lan may be adopted. Several of them 
should be received and accumulated in small porcelain capsules, held 
over the burning gas. To one, add a solution of cblorinatcd lime : the 
arsenical deposit is immediately dissolved. 1\) a seeoiid, add a solution 
of sulphide of ammonium : the metallic deposit is detached, but not 
perfectly dissolveil ; yet on CYaporatioii it yields a ])ale yellow film of 
arsenions sulpbiili'. To a third, add a few drops of fuming nitric acid, 
when the deposit is dissolved. Evaporate the acid solution gently to 
dryness ; carefully neutralise the i^esidue, and add one or two drops of 
a strong solution of nitrate <d‘ silver, wlien a hi‘ick-red stain or a dark- 
rod precipitate of arsenate of silver wdll he produced. 4. When passed 
through a narrow glass tube, heated to dull redm;ss, a luiir-browu 
mirror of metallic arsenic is deposited a little beyond the point at 
which the heat is aiiplied, and this deposit is soluble in a solution of 
chlorinated soda or lime. 

6. Jirijisch's jtrocc'ss . — Jii the application of this process, the liquid 
suspected to contain arsenic, or the solid dissolved in distilled water, 
is boiled with about one-sixth of its volume of pure hydrochloric acid 
(proved to ho fn^e from arsenic), mid a small slip of co|>per is then 
introduced. A sli[) of polished copper-foil about a quarter of an inch 
square, attached to tin) end of a fine j^latinum wire, may he emjfloyed 
for the experiment. The copper must he first proved to he free from 
arsenic, as this is a very common contamination of commercial copper 
in the form of foil, gauze, or wire. Copper gauze and wire generally 
contain arsenic. Copper of a high degree of juirity is, however, now 
a commercial article. Pure electrolytic copper, free from arsenic, can 
also he procured in the form of thin sheet or foil. If arsenic is pre- 
sent in tlie liquid, even in small quantity, the polished copper acquires 
either immediately or within a few minutes, an iron-gi ey metallic coating 
from the deposit of this metal. 'J'his is apt to scale off if the arsenic is 
ill large quantity, or if the liquid is very acid, or long boiled. Ileinove 
the coated slip of copper, wash it successively in water, alcohol, and 
ctlier, dry, and geiilly lieat it in a reduction-tube, when arsenious acid 
will he sublimed in minute octahedral crystals; if these sliould not he 
apparent from one piece of copper, several may ho successively intro- 
duced. When the quantity of arsenic is very small, the polished 
copper merely acrjiiires a faint violet, grey, or bluish tint. The deposit 
is ill all casi's materially affected by the degree of dilution, and some- 
times it will app(‘af eniy after the liquid has been much concentrated 
by evaporation. We are not eddiged to dilnte the liquid in the 
experiment, aiul there is no material loss of arsenic, as iu Alarslds 
process : the wliole may be removed and collected by the introduction 
of successive portions of pure copper.* This process is extremely 
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delicate, and the results are speedily obtained. Among the cautions 
to be observed are these : — (1) not to employ too large a surface of 
copper in the first instance ; and (2) not to remove the copper from the 
liquid too soon. When the arsenic is in minute quantity, and the 
liquid is much diluted, or not suificientl^'^ acidulated, the deposit some- 
times does not take place for lialf an hour. If the copper is kept iij 
for an hour or longei*, it may acquire a dingy tarnish from the action 
of the acid mid air. 'I’here is one corroboration required. 'I'lie copper 
with the deposit upon it should be well dried, cut into small jiieces if 
necessary, and introduced into a dnj and perfectly clean reduction- 
tube. The application of a gentle heat by a spirit lamp will cause the 
metallic arsenic to he volatilised as wliite arseiiious acid, which is 
deposited in a cool part of tlie tube, in the form of octahedra or 
of the derivatives of the octahedron. When examined by a quarter- 
inch iiowor under the microscojie, these crystals imiy be seen and 
recognised b}^ their shape up to the sixteen-thousandth of an inch in 
width. Tlie smaller the crystal the more perfect tlie form. If the 
copper with the deposit, and the tube, has not been well dried, the 
angularity of form is not distinct. These crystals may he tested by 
the jirocesses alreadj^ described. 

The following is a simple method of detecting arsenic in copper. 
Add to puio hydrochloric acid, diluted with six parts of water, one or 
tW'O drops of a w'eak solution of lerric sulphate or chloride. Boil the 
acid liquid and introduce the copper, well cleaned and i>olislied, into 
the boiling liquid. Arsenical copper acquires a dark tarnish, while the 
noil-arsenical copper retains its red colour undei* these circumstances. 
It will be found from this experiment that copper in tlie state of gauze 
or tine wdre generally contains arsenic. This w'onld pr<‘sent no obstacle 
to the detecting of arsenic by it, provided the copper gauze were not 
dissolved. Arsenic can only he separated iVom its copper alloy by the 
destruction of the alloy and the solution of the two metals. 

The mere fact that a grey deposit is formed upon pure ci)ppor when 
boiled in the liquid under exaniimitioii after acidulation witli pure 
hydrochloric acid, affords no absolute proof of tlie i)vesence of arsenic. 
Other metals, e.g. antimony, mercury, silver, and bismuth, all yield 
deposits w'ith lieinscli’s test ; and the gi’ey deposit yielded by bismuth 
may readily bo mistaken for that of arsenic. The volatility of the 
arsenical deposit, the crystalline nature of the sublimate, and its 
reaction wlieii treated successively wdtli nitric acid and nitrate of silver, 
must in all cases bo ascertained before it is concluded that the dejiGsit 
is arsenical. 

In consequence of the errors into which faulty motliods of employing 
Iteinsch's test have led, its reliability 1ms been much discredited; and 
though in skilful liands the results obtaine<l by it are trustworthy, it 
would perhaps be unsafe to rel}" upon it in an important criminal 
investigation. It may bo conceded Unit Marsli’s process will detect a 
sniallei* quantity of arsenic than the process of Heinscli ; but the latter, 
wh^i the quantity of liquid is small, and puie materials are used, wdil 
detect the oiie-huiidred aiid-liftieth or the twu-hundredth part of a grain 
of the pedson. It appeared to the author that in a criminal case it 
w-ould not be safe to depose to the presence of arsenic from Marsh’s 
process alone, when the quantity of poison was too small to admit of 
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separation or corroboration hy the process of Keinsch. Conversely the 
results of Reinsch’s should be corroborated by those of Marsh’s process. 
It ^vas this over-reliance on the extreme delicacy of Marsh’s process in 
researches where it admitted of no corroboration wliateA^er, that led Orfila 
to assert that arsenic was a natural constituent of the human bodj" {vide 
also the report of the Arsenic Coinniission, p. 503). 

Arse?tic iti 8<)Uds ()r liquids containing organic matter. — In testing solids 
generally for arsenic, we may employ the process of Reinsch as a pre- 
liminary test. Tlie solid is boiled in water acidulated with from one-fourth 
to one-sixth of its volume of pure hydrochloric acid, until it is either 
dissolved or its structure broken up. A small portion of pure polished 
copper is then introduced. In a finv minutes, if arsenic is present — even 
to the extent of the thousandth part of a grain — there will be a metallic 
deposit on the copper, and this will yield crystals wdien heated in a tube. 
Liquids sus^Kicted to contain arsenic ma,y be treated in a similar manner. 
Water is not required; the liquid is simply acidulated with one-sixth 
part of pure strong hydrochloric acid. If the solution of Ihe organic 
solid or the organic liquid is not deeply coloured, the stannous chloride 
test may be employed in ])lace of the ])rocess of Reinsch. Less than 
the sixtieth ])art of a grain, even ujider considerable dilution, imi}^ 
be thus readily detected. It thus reveals traces of arsenic in ordinary 
sulphuric and hydrochloric acids. 

The arsenic may be mixe<l with the organic liquid in the form of 
lieavy lumps or powder. ’J'lie great specific gravity of this substance 
a]low\s of the liquid being poui’ed off, and the sediment collected. 
When washed and dried, it will be found to be crystallised. It should 
be weighed, and then tested by the processes elsewhere described. Let 
us assume that the organic liquid is milk or beer, it will be necessaiy 
to determine whether any arsenic is dissolved in it. Filter a portion ; 
place it in a dialysing tube and immerse the mouth of the tube in dis- 
tilled water. Li a few hours the arsenic will have traversed the mem- 
brane, and will be found in a clear and neai ly colourless solution in the 
water. The fluid tests may be then applied to this liquid for the 
detection of arsenic. They should never be applied directly to coloured 
organic liquids. 

Precipitation as suljdnde. — When arsenic has been introduced into 
an organic liquid in large quantity, it may be precipitated as sulphide 
by a current of washed sulphuretted hydrogen. The liquid should be 
boiled, filtered, and acidulated with pure hydrochloric acid before passing 
the gas into it. When precipitation luis ceased, it should be again 
filtered, the precipitate collected, Avashed, dried, and Aveighed. By 
o 2 )erating on a measured 2)ortion of the solution, the amount of Avhite 
arsenic may be determined, ai) 2 )roximatel,y, by tlie Aveight of the yelloAV 
sulphide obtained — ii\'e i>arts by AA^eight of sul^diide being equal to four 
parts of Avhite arsenic, nearly. The i)ro2)erties of the yelloAv precipitate 
should be verified according to the methods niontioned above. In 
some cases arsenic may be 2)resent, but in a quantity too small to be 
l)recipilated as sul^diide by sulphuretted hydrogen. In others <ihe 
l>resence of certain substances may interfere Avith or i^revent preeijAita- 
lion. The presence of aii}^ free alkali in a liquid i)revents the formation 
of a i^recipitale. 

When Avhite arsenic is found, in i)awder, as a sediment in organic 
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liquids, it is obvious that it must have been taken in the solid state, 
and, although mixed with a liquid or solid, still in an undissolved form. 
If found only dissolved, it may have been taken either in solution or in 
a solid form — the dissolved portion being part of the solid taken up by 
the fluids of the stomach, and the remainder having been expelled 
by vomiting and purging. Tliis question was of importance in It. v. 
Sturt (Lewes Lent Ass., 1863). The deceased, in this case, died from 
the eftects of arsenic in powder, administered, it was believed, in a mince- 
pie. It was suggested tliat the poison might have been swallowed in 
ginger-beer, but then it could not have been in a state of solutioji : it 
must have been mechanically mixed with the liquid. The judge who tried 
this case was apparejitly not aware of any diflerence existing between 
the actual solution and the mechanical sus])ension of a solid in a liquid. 

Distillation process . — When the poison is in so small a quantity that 
it does not admit of precipitation by sulphuretted hydrogen, and no solid 
particles of arsenic are found in the stomach, in its contents, or in any 
article of food, another method may be resorted to for detecting its 
l)resence. This method equally applies to the detection of arsenic 
deposited as a result of absorption in the soft organs of the body, as in 
the liver, kidney, or heart, and to arsenic in all its forms, except the 
pure insoluble sulphide or orpinient. Although, after long interment, 
wliite arvsenic passes, more or less rapidl}^ into the state of yellow 
sulphide as a I’esult of chemical changes during putrefaction, the con- 
version is generally only partial. The only condition for success is, 
that tlie substance, whether food, blood, mucus, the liver, or other 
organ, should be first thoroughly drie<l, either by exposure to a current 
of air, or in a w'ater-oven. The dried solid should then be broken into 
small portions and placed in a flask or retort of suflicient capacity, witli 
enough of the strongest fuming hydrochloric acid to drench it comi)letely. 
Idle freedom of this acid from arsenic should be first carefully deter- 
mined. The complete separation of ai’senic from organic substance's 
depends greatly on their perfect desiccation, and on the concentration 
of the acid employed. After some hours* digestion the retort or flask 
containing the mixture — which should be of such a size that the 
materials should not fill it to more than one-tliird or one-half of its 
(capacity — should be fitted with a long condensing tube, and then 
gradually heated by ^a sand-bath until tlie acid liquid begins to pass 
over ; or the use of a Liebig’s condenser is preferable. A small flask 
receiver with a loosely-fitting cork may be emidoyed to collect the 
product. Tliis should contain a small quantity of distilled water, so as 
to fix and condcjise any vapours that may pass over. TJie receiver, as 
well as the condensing tube, should be kept cool by wetting its surface 
with cold water diflused on a layer of bibulous paper placed over it. 
The perfect condensation of the distilled liquid is ensured by this 
arrangement. TJie distillation may be carried to dryness, or nearly so, 
on a sand-bath ; and it is advisable, in order to ensure the separation 
of the whole of tlie arsenic as cliloride, to add to tlie residue in the retort 
an^jther portion of pure and concentrated hydrochloric acid, and again 
distil to dryness. The author found, however, that portions of dried 
liver and stomach gave up every trace of arsenic by one distillation, 
when a sufficient quantity of hydrochloric acid had been used, and the 
process slowly conducted by a vegulated sand-bath heat. 
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The liquid product muy be coloured, turbid, and higblj^ offensive if 
distilled from decoinposed animal matter. Exposure to tlie air for 
a few hours sometimes removes the offensiveness, and there is a 
precipitation of sulpliur, or of some suli)hide, without any al>S()inte 
loss of arsenic. 'J'lie distillate may bo se[>arated from any deposit 
by tiltration, ami, if still turbid, it may be again distilled at a lower 
teinj)eraturo to separate it from any organic matter that may have 
come over. 

If arsenic was present in the solid, the distillate will be a solution 
of arseiiious acid in hydrochloric acid. The quantit}' of diy orgaiiic 
substance used in the experiment must depend on the quantity of 
arsenic present, as revealed by a preliminary trial with Keinsch’s 
process. If large, two or three drachms of the dried substance, or 
even less, will yield sufficient arsenic for further proceedings. For the 
absorbed and deposited poison, half an ounce of the dried organ, 
corresponding to two ounces of tlui soft organ, will frequently suffice ; 
hut a negative conchision of tlie absence of arsenic should not be drawn 
from a smaller quantity than two to four ounces of the di*ied substance, 
wliether liver, kidney, or heart. These tissues, it must be remembered, 
contain about 67 i)er cent, of water, so that the liydrochloric acid used 
will recpiire less dilution. If oily matter sliould he distilled over, this 
may bo separated by passing the distillate tbrongh a paper filter wetted 
witli water. 

The author found this process efficient for procuring a clear solution 
of tercliloride of arsenic from such different substances as ordinary 
food — the liver and other soft organs — the scalp of the bead — blood — 
coutents of the stoinacU — arsenical wall-papers — metallic copper — blue 
vitriol — and various mineral powders. Ho thus discovered arsenic in 
two ounces of tlie earth of cemeteries, as well ns in the mud of rivers, 
in spite of the presence of much earthy matter. Whenever the arsenic 
admits of solution in liydrochloric acid, liowever small the quantity 
])resent, it ma}^ be readily obtained as chloride. This distillation process 
1ms the advantage of not interfering with the search for mercury, lead, 
copper, and other poisonous metals which do not form volatile chlorides. 
Arsenic is thus sejiarated from them, and these metals maybe found in 
tlie residue contained in tlie ffask or jetort. Even antimony, wliicli 
forms a volatile chloride, is not so readily distilled over as arsenic. 
(On the diffusion of arsenic and the detention of this poison in the 
hones, see a jiaper by Soimenschein, Horn’s Vie}ic1jahr8HchrfJ’t, 1870, 
2). 169.) 

The distilled liquid may be at once submitted to a further analysis. 
For tills purpose one-third of it should be diluted with three or four 
parts of Avater and boiled in a clean Hask. When boiling, a of 

hriglit copper-foil (free from arsenic), about the sixteenth of an inch 
square, should be introduced at the end of a iilatinum wire. If there is 
arsenic in the liquid, even up to tlie four-thousandth of a griiin, its 2 )resenco 
will ho indicated by a change of colour, and by tlie dei^osit of a dark 
metallic film on the copper. If the liquid should be too much diluted 
for this purpose, it may be concentrated on the polished copper, and 
the deposit will after a time be apparent. If the quantity of arsenic 
2 )resent is believed to he very small, the copper introduced should be 
pro 2 )ortionately small. Add to a solutiefh of stannous chloride its bulk 
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of fuming liy<lro(;liloric acid. Warm this mixtui'o, and tlie/J add to it 
a few drops of tlio distillate. The imesence of arsenic is indicated by 
u dark-brown prccipitat(J of reduced arsenic, 

Tlui remaining two-thinls of the dislilh.nl liquid, sufiiciently diluted, 
sliould now be introduced into a. Marsh’s apparatus, or into an evolu- 
tion tlask provided witli a funnel-tube, thti (•ai)acity of whicli must he 
regulated by the qmintity of acid li(|uid to bo examined. The apparatus 
being made, the zinc and liydrmdiloric acid are lirst tested as to their 
freedom from arsenic. Portions of pure zinc are placed in the flask, 
the parts of the apparatus are tlien connected, and pure hydrochloric 
acid, diluted with throe or four parts of water, is [)oured into the llask 
by tile funnel, which operates as a safety-valve. Bubliles of air and 
gas speedily appear in tlic liquid, if t])e corks fit well, and tlie whole 
of the arrangements are air-iiglit. Pure zinc is sometimes but iiiiper- 
fcctl}' acted on by the acid. In this case some clean ])laiinurn wire, 
or foil, may he wound round tlie bars of the zinc, and the evolution 
of liydrogen will be thus accelerated. It is, liowever, better that the 
liydrogen sliould come oil* rather slowly. If the materials ani pure, 
the solution of nitrate of silver should uud<u*go no change of colour. 
The glass should be placed on a sheet of white ])aper, whereby the 
slightest tinge of colour is made ])erceptil>le. When all the air is 
expelled from the tube, flame may be a]>plied to it at about one inch 
in front of a conti’aclion of the glass, and the glass heated to redness. 
No metallic dejiosit should take place if the materials are pure, the 
transparenc}'^ of the glass tube remaining uiiehanged. h’rom a quarter 
to half an hour will be suHicient for this experiment. A portion or the 
whole of the distillate is now added to tlie acid liquid in the flask by 
means of the- funnel-tube, taking care that it is never more than one- 
third full. The first indication of the presence of arsenic is manifested 
by the silver solution becoming gradually brown, and finally black, a 
dense precipitate of metallic, silver resulting from the chemical cluinges. 

I fit sliould become very suddenly black and flaky, tlie presence of sulphur 
may ho suspected. I’liis will be further indicated by a change of colour 
in the lead ])ai)er. Pure arseuiuretted hydrogen does not alter the 
(adour of tliis paper. When the silver solution is nearly blackened, 
the flame may be applied, and kept steadily at one point. At a red 
lieat, visible in daylight (1200^ F.), arseuiuretted liydrogen is decom- 
posed, and metallic arsenic is deposited ; but being a volatile metal, it 
is carried onward by the hot current of gas, and forms at first a brown 
and then a black metallic mirror in the contracted part of tlie tube 
which is cool, AVhen a sulFiciently thick deposit is obtained, the flame 
may be applied to the lube about an inch in IVont of the first contraction. 
Thus as many deposits of metallic arsenic may be procured, as there 
are contractions in tlie glass tube. 

The silver solution is allowed to become saturated with the gas. 
Any escape of the gas from the glass, or by leakage I'rom any of the 
junctions of the ai^paratus, is at once indicated by holding near to the 
spilt filtering paper moistened with a solution of nitrate of silver. 
This is instantly blackened. The glass with the silver solution is then 
removed, the end of the tube well washed, or another tube substituted, 
and this is allowed to dip into about one draclim of the strongest fuming 
nitric acid, in a test-glass or into a small porcelain capsule. After a time 
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the acid loses its colour, and the arsenic is converted into arsenic acid, 
which may be obtained by evaporation. 

Tlie furtlier testing of the 2 >roducts is a very simide process. 
1. The silver solution contains arsenic in tlie state of arsenioiis acid, 
with some nitric acid and tlie excess of nitrate of silver. Jiy one or 
two filtrations it is obtained colourless and clear. A weak solution of 
ammonia is then added to it, and yellow arsenite of silver is at once 
precipitated. 2. Tlio nitric acid licpiid is evai)orated to dryness in a 
small porcelain caiisule. One or two drops of water are added to the 
residue, with a droj) of weak ammonia if it should be very acid. A 
strong solution of nitrate of silver is then added to it : arsenate of 
silver, of brick-red colour, is immediately produced. 3. The portions 
of tube with the metallic deposits in them may he sejiarated by a file, 
and then liennotically sealed, or, if necessary, one or more of them may 
be tested by the methods described in the previous pages. 

With these results the evidence of the jireseiice of arsenic may be 
considered as conclusive, 'i’he 2 )oisoii is obtained by this process, not 
only in the metallic state, but in the distinct forms of its two well- 
known oxides — arsenious and arsenic acid, lleinsch’s process is here 
employed merely as an adjunct to Marsh's process, in an improved 
form in which the burning of the gas is unnecessary. 'J'Jie arsenic by 
distillation is first converted into chloride, the chloride into hydride, 
and tlie hydride into the respective oxides. In the difierent stages of 
this operation all otlier metals, excejitiiig antimony, are entirely 
excluded, and tliis, under the circumstances, may he easily dis- 
tinguished from arsenic (see “Antimony’'). The zinc which has been 
used for one experiment is not fitted for use in a second. 

Schneider was the first to suggest a method of extracting arsenic 
from organic matter as a volatile chloride. For tliis jmrpose he 
employed suljdiuric acid and common salt. It lias the disadvantage of 
introducing much mineral matter into tlie substance distilled, as well 
as of producing a large amount of froth, and tlius embarrassing the 
operation. The modification of it above described, in which pure 
liydrochloric acid alone is required, Avill he found more convenient in 
practice. Some prefer to pass hydrocliloric acid gas through the 
distilling liquid. 

llahisch's jyroccss alone may he employed for detecting arsenic, 
dejiosited as a result of absorption, in the liver, kidneys, or otlier 
organs. About four ounces of the recent organ, or more if necessary, 
cut into very thin slices, should be hoile<l in a llask in a mixture of one 
part of pure hydrochloric acid and t\vo of water, until the structure 
of the oigaii is broken up. The flask may be of the ordinary 
shajiG only with a wide mouth, and either a naked gas- or spirit- 
flame or a sand bath may be employed. A small glass funnel 
should be placed in the neck of the flask. This receives and 
condenses the vapour, which falls back into the flask. By this 
arraiigcinent the boiling may bo continued for a long time, without 
material loss by evaporation. The flask should not be more than luilf 
full and heated gently until all froth is expelled. A slip of fine 
platinum-wire, having a small jiiece of ]>ure cojiiior-foil or gauze 
attached, should be immersed in the liquid when boiling. This 
enables the operator to remove the copper and examine it at intervals. 
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after immersing it in distilled water. If it is much coated with a 
metallic deposit, large portions of copper-foil may be successively 
introduced until the liquid is exhausted. The deposits on the copper 
may then be tested by the methods described above. Tliis process 
will detect arsenic in the urine and saliva eliminated from the living 
body, and in all liquid articles of food. 

Sviien hydrochloric acid is diluted with this 2 >roportiou of water 
little or no volatile tercliloride of arsenic distils over. In reference to 
the recent organs, a larger [proportion of acid is used, because from 
two-thirds to three-fourths of the weight of the animal substance is 
Avater. 

The method of Fresenius and Babo is ipreferable to all others for 
tlie destruction of organic matters and tlie obtaining of arsenic from 
organic mixtures, the solid organs, etc. The substance to be examined 
— if a solid, finel}' shred — is placed in a j)orcelain disli and treated 
with a quantity of hj^lrochloric acid of the sp. gr. 1*12 equal to, 
or rather exceeding, the weight of the dry substances present, and 
sufficient water to give the entire mass the consistence of a thin j)aste. 
The quantity of hydrochloric acid added should never exceed one-third 
of the entire liquid present. Heat the dish on a \vater-bath, adding 
from time to time — say, every five minutes — two grains of chloi’ate of 
j)otassinm for each fluid ounce of liquid in the dish, Avith stirring, until 
the contents of the dish are light yellow in colour, homogeneous, and 
fluid. A further addition of hydrochloric acid may be requisite when 
much chlorate is added, for the destruction of the organic matters. 
The operation is completed wlien the liquid after a fresh addition of 
either chlorate or acid does not deepen in colour Avhon heated aiiCAv on 
the Avater-bath for a quarter of an hour. When this jpoint is attained, 
add again a little chlorate and then cool the dish. When quite cold, 
strain tlie contents through linen, filter, Avash, and lieat the filtrate on 
the Avater-bath, Avith renoAval of the evaporated Avater, until all odour 
of chlorine, or nearly so, lias disappeared. The liquid thus obtained, 
measuring about tlirice the hulk of the hydrochloric acid employed, is 
transferred to a flask and heated to from 150^" to IGO'^ F., and a slow 
stream of Avashed sulphuretted hydrogen gas is passed through it for 
tAA elve hours. The flask is then cooled, Avith continual transmission of 
the gas. 'I’he streanf of gas is iioav suspended; and the flask is set 
aside, lightly covered, in a Avarin place (85® to 90® F.) until the odour 
of sulphuretted hydrogen has nearly disapiieared. Any jirccijiitatc 
Avliich forms is collected on a filter, and Avashed Avith Avatcr containing 
siiljihuretted hydrogen till the AAmlxings are quite free from chlorides. 
The precipitate contains the arsenic and also any antimonj", mercury, 
lead, or copper Avhich may bo present, and free sulpliur. I)iy the 
precijiitate on the filter in a dish on the Avater-hath, and then add luiro 
fuming nitric acid (free from chlorine), drop by drop, until the mass is 
completely moistened ; re-dry, and moisten the dry residue Avith pure 
Avarm concentrated sulphuric acid. Heat for tAvo or Uiree hours, first 
on tke AV'ater-bath, and then in the air-bath at SIO*^ F. until the charred 
mass is friable. The mass may, indeed, be heated till the fumes of 
sulphuric acid begin to be evolved. Warm tlie residue Avith a mixture 
of eight parts of Avater and one part of hydrochloric acid, filter, and 
reprecipiiate as before with a ^reain of sulphuretted hydrogen gas. 

M.J. VOL. 11.^ 34 
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The precipitate which falls will contain all the arsenic in the form of 
sulphide. This ijrecipitate collected, washed, and dried with the pre- 
cautions already pointed out, when mixed with a dry mixture of 
potassium cyanide and sodium carbonate, and heated in a tube through 
whicli n stream of carbonic acid gas is passed, will yield a brown 
glistening sublimate of metallic arsenic, which may be weighed, and to 
which all the tests for arsenic ma 3 " be applied. 

Armand Gautier has also recommended an excellent method of 
getting rid of the organic matter in arsenical liquids Bull, de la Soc. 
Chim. de Paris/’ October 6th, 1876). 

With regard to arsenical compounds other than the simple arscnious 
acid a few words may be said. 

Fowler's Solution (or Liq. ArsenicaUs^ B.P.) is a solution of arsenite 
of potassium. It lias the odour of tincture of lavender, is of a reddish 
colour, and has an alkaline reaction. It contains 1 per cent, of 
arsenious a(dd. It gives at once a green precipitate (arsenite of copper) 
with sulphate of copper, and a yellow precipitate with nitrate of silver. 
Acidulated with h^^drochloric acid, and treated with a current of 
sulphuretted hydrogen gas, it yields a yellow sulphide ; and when 
boiled with this acid and copper, a deposit is obtained which readily 
furnishes octaliedral crystals of arsenious acid. Wlien boiled with 
stannous chloride metallic arsenic is deposited as a brown precipitate. 

The pigment called emerald green is a mixture of acetate and 
ax’senite of copper. The colour is most intense even by candle-light. 
The presence of arsenic in this compound may be easily detected by 
the tests for arsenic; but the following is a simple method, which admits 
of speedy application. A slip of the suspected paper should be soaked 
in a nioderatelj' strong solution of ammonia. The colour is removed 
and a blue amide of copper is formed and dissolved in a few minutes. 
This result establishes only the presence of a compound of copper 
soluble in ammonia. If the ammonia does not become blue, there is 
no copper present ; if it does become blue, a ciystal of nitrate of silver 
must be placed in a white saucer, and a small portion of the blue liquid 
poured over it. The preseiice of arsenic is revealed by the production 
of yellow arsenite of silver over the surface of the crystal. Another 
method consists in adding a fragment of the paper to boiling stannous 
chloride, acidulated with fuming liydrocliloric acid. Metallic arsenic is 
precipitated of a broxvn colour. A small portion of the paper dissolved 
in hydrochloric acid added to Marsh’s apparatus will set free arsenic in 
the form of arseniuretted hydrogeu. 

Arsenic Acid is a white non-crystalline deliquescent solid. (1) It is 
not entirel}^ volatilised when heated on ]>]atinum-foil in tlie flame of a 
lamp. (2) It is very soluble in water, forming a highly acid solution. 

(3) It is precipitated of a brick-red colour hy nitrate or ammonio- 
nitrate of silver. In these characters it differs from ai’senioiis acid. 

(4) It yields readily an ai’senical sublimate wlien heated with chai’coal. 

(5) It yields deposits by Ileinsch’s process, but less readily than 
arsenious acid. Arsenic acid and the arsenates yield a brown deposit 
of metallic arsenic when added to a boiling solution of stannous 
chloride. A coarse sort of blotting-paper, soaked in a solution of 
arsenate of potassium, is extensively sold for killing flies under 
the name of impier inoure. It has been erroneously represented that 
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the substance with which it is impregnated is not poisonous to 
human beings (Lancet, 1860, 1, p. 145; also “Ann. criiyg.,” 1860, 
1, 292). 

Tlie powdered sulphide yields a solution of arsenioiis acid on boiling 
it in water acidulated with liydrochloric acid. It readily gives the well- 
known sublimates of metallic arsenic both witli soda-flux and ferro- 
cyanide of potassium. Organic Mixtures . — The sulphide being 
insolul)le in water, it is in general easil}" sei^arated mechanically by 
allowing the matters mixed with it to become dry upon bi!>ulous 2 >aper. 
If it cannot be separated mcclianicallj", the organic matter suspected to 
contain it should be dried and evaporated to dryness with strong nitric 
acid, until it is destroyed. An}^ arsenic will then be found under the 
form of arsenic acid, soluble in water. 

The Chloride . — This compound is obtained in the separation of 
arsenic from organic solids b}’^ distillation. It may be tested by the 
jn’oeesses of Alarsh and of Keinsch, as above described. When boiled 
wdth stannous chloride, it is deconij)osed, and metallic arsenic of a 
brown-black colour is de 2 )osited. 

Cases. — The following is quoted from the B. M. J. Epit., j). 21, 
for August 8th, 1903 : — 

Methyl disodic arsenate was first introduced into therapeutics by A. Gnutior 
in 1902, " and is largely proscribed by French i)hy8ieian8 under the name of 
nrrhetHil. It consists of white crystals having the formula ClIsAsOjjN'a^jllsO,^. 
It is freely solublo in water, sparingly soluble in alcohol, and insoluble in ether. 
Gautier recommends arrhemd in the place of tho caccodylatos, which aro apt to 
disturb the gastric and intestinal canals. Tho usual dose for intestinal or sub- 
cutaneous administration varies between 0*025 gr. to 0*1 gr. per diem. A. Le Roy 
des Barres (Arch. Gen. de Med., June 3()th, 190«‘i) places on record a case of acute 
poisoning by arrhenal. A patient, aged forty, was ordered a course of arsenic in 
the form of arrhenal in doses of 0*05 gr. per diem for a fortnight in each month, 
the cure lasting throe months. At tho same time JIunyadi Jnos water was pre- 
scribed as an aperioiit. By a mistake on the part of the j^atient’s attendant 
ho was given tho entire bottle of arrhenal, containing 1 gram. Five minutes 
later vomiting without jadn coiiiuifinced, followed in a few minutes by diarrheea. 
Within twenty- four hours the i)atioiit vomited twelve times and 2 )asscd twenty 
li(|uid stools. During the secemd day no vomiting occurred, but five or six 
diarrhoeic stools were ])a88ed. No trouble was experienced after the fourth day, 
and the patient was observed for over a montli to remain free from all secondary 
8ymi)tom8 of poisoning, ^ This case appears worthy of record for several reasons : 
first, cases of poisoning by this drug aro extremely rare ; secondly, thoj’’ j)resont 
marked diilorences from the ordinary cases of acute poisoning by other i)repMrations 
of arsenics. In doses of 1 gram, vomiting, without hiccough, and diarrhoja only 
are present. There is an absence of burning acid sensation in the hypogastrium, 
of acute abdominal spasm, and of lioadacho. The 2 )aiiout is free from loss of 
heat in tho extremities, from muscular cramp, from collapse, and from cardiac 
83 mcope. Convalescence is unin ter rujjted, and tho syuqitoms of reaction, such as 
fever, t^^mimnites, jaundice, cutaneous erui>tiou8, etc., which often herald a fatal 
termination in cases of acute arsenical 2 >oisoning, are com2)letoly absent. The 
author suggests that tho benign coiu'se of the ctiso recorded maj’^ be due to tho 
exceedingly poisonous dose of the drug absorbed, producing vomiting and diarrheea 
immediately ; but ho points out how dilloreut are tho sjunptoms in uon-fatal cases 
of acuto poisoning by other arsenical j^reparations. , 

F^'r fatal cases of arsenical poisoning by vaginal introduction, vidt B. M. J., 
Epit., I, 1897, No. 50; also 2, 1899, No. 9. Accideiitai case of arsenic in vinegar 
(vide 11, M, J., 1, 1898, p. 735), it wiiS given to some forty or fifty soldiers, with acute 
symptoms. In tho Lancet, 1, 1901, p. 1199, will bo found an account of arsenical 
poisoning arising from stockings wi'th arsenical 2 )igments, and a reference to 
cases occurring in 1879. 

34—2 
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The foUowiug case (Luiu'et^ 2, 1896, p. 560) is interesting from the verdict 
rather than from anything else : — 

At a sitting of the High Court of Justiciary hold at Inverness on the lUhinst,, 
Ellen Beaton, who acted as housekeeper at a faimhoiise, was charged with using 
arsenic or other poison with intent to murder her master, Mr. Thomas Hay, and a 
number of other people who were dining with him. It appeared that the woman 
had declined to prepare dinner when ordered to do so, and Mr. Hay liad secured 
the services of a neighbour. To this the prisoner objected, and though put out of 
the house, eaine back after a time and took soino part in the preparation of the 
ft)od. Whou the broth Avas served it was observed to have a bitter taste, and after 
partaking of it the guests one b}' one were compelled to leave the table, being seized 
with vomiting. ^ledical assistance was procured, and ultimately dhe occurrenco 
was reported to the poli(ie. y\t the trial prisoner was found to have taken part in 
the preparation of the broth, which by oliemical analysis was shown to contain 
arsouic. The jury, by a majorit}', found prisoner guilty of administering poison 
with intent to annoy, but not guilty of any murderous intent, and she was 
sentenced to tifteeii calendar months* hard labour. 

In Ma 3 ^ 1904, at Kendal, Elizabeth Nicholson and Thomas Metcalf wore chargcnl 
with poisoning James Gilpin by arsenical poisonijig between March 17th and 
20th, 1904. So far as motive and opportunity (given in gruel to an old bedridden 
man) and symptoms the case had no features of interest. The poison was openly 
])urchased, and hu* the defeneo it was alleged that it had been taken by accident. 
At the final trial the prisoners were eventually acqnittwi. In Sir Thomas Stevenson’s 
evidence there was ouo point of some importance, viz., the fact that the arsenic was 
coloured with ultramarine. His ovidenco was as follows: That on A])ril 71h he re- 
ceived throe jars from the (^hiof Constable of ICeiidal. The}'' were stjcurely fastened 
and sealed with Dr. IIollou’s seal. Two wore marked “ B ” and “ 0,” and the other 
one ho marked “ A.” The box (produced) couiaining a portion of a rat-holo 
was also handed to him. Subsequently ho received a packet of arsenic ])y regis- 
tered post. He had carefully oxainincd and analys«)d the articles. *‘A” jar 
contained the stem Jich of an adult person and weighed 8 oz. The mucous mem- 
brane showed signs of inflammation, and there wore somo small htomorrhages 
of blood below the mucous membrane. There was no arsenic visible to the naked 
eye in the stomach. The “B” jar contained portions of the small bowels of 
an adult, which showed signs of acute inflammation. There were no particles of 
arsenic or pigment visible to the naked eye. The “ G*' jar contained throe portions 
of bowel of an adult. Tlio mucous membrane was inflamed. There was no arsenic 
or i)igment visible to the naked eye in these contents. The ajipearances of the 
stomach and bowels were those of a person who had died from gnstro-enteritis — 
inflammation of the stomach and intostine.s. Thoy v/oro in a good condition con- 
sidering the person had been dead a fortnight, which was suggestive of death from 
metallic irritant ])oisoning, not necessarily arsenic, which would act as a preser- 
vative. Ho detenniiu'd the ([luuitity of iirsonic present at ()<)89 of a grain. 
Dr. If ('Holds quantities added to th(^so made a total of 0*712 of a grain in the thre(^ 
jars. If the arsenic were taken through the mouth it must liavo been taken 
a considerable time before death — he should say many hours. It might liavo been 
given a couple of days befoi*e death. The effect of vomiting would bo to 
remove arsenic from th(3 .stomach and the upper part of the small intestines. The 
])ackot pioduced contained over half an ounce of white ar.sonic, 88 per cent., 
coloured blue, witli blue pigment of ultramanno. The presence of that particular 
pigment (^tlio colouring) was very imporlaiit. If it had been indigo or soot it would 
not have been affooto(l so far as tlio colour w«mt by the acid of the stomach. In the 
case of the arsenic coloured by ultramarine the acid of tho stoiiundi destroyed the 
colour. An ordinary fatal dose for a lioalth}* adult would bo 2 grains of white 
arsenic, or 2^ grains of blue arsenic. lie was of opinion that half that dose, or a 
little inoro, would kill an old and feeble man. Tho box containing the rat-hole 
contaiiKid rough plaster and partly burnt coal, weighing 9 oz. The whole of the 
arsenic in the coiitepts of the box would not amount to l*60tli jiart of a ginin ; ho 
could find no trace f)f arsenic on the surface of tho plaster. There was usu&lly a 
trace of arsenic in plaster and coal, and what trace he did find was of a very insig- 
nificant quantity. On April 16th, by tho licence of tho Home Secretary, he 
attended Ken tin ere cemetery for tho purpose of exhuming the bod}*^ of James Gilpin. 
Most of tho body was unusually avoU preserved considering that it had been buried 
for twenty-four days. Ho examined all tho chief organs, and did not find any 
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appoariinoe to account for the natural death of the deceased. The heart, lungs, and 
kidneys were quite competent to perfoim their functions. There were only the usual 
appearances of degeneration met with in persons of middle and old age. Ho removed 
the following viscera for pui'poses of analysis : the whole liver (weight 37 oz.), kidneys 
(9i oz.), spleen (3^ oz.), the heart and its appendages (19J oz.), 4 oz. of fluid from 
the chest cavity, and muscle from the thigh (15J oz.)» also 42 grains of hair from 
the head. Ho reserved the heart, spleen, and hair. In all the other organs he 
found absorbed arsenic to the extent of 0*195 of a grain. This was not a very 
largo quantity, but quite sufficient to show that deceased had received a fatal dose. 
Taking the quantities given as the basis for the whole body, the quantity absorbed 
would bo from 2 to 3 gi*ains at the least, this being in addition to that in the 
stomach and intestines. Prom the quantities lie had found, coupled with the 
symptoms during life and post-mortem after death, ho had no doubt Gilpin died 
from acute j)oisoning by arsenic. From the evidence it would appear that it was 
an anonymous letter which led to police inquiries, the medical man who attended 
deceased having given a certificate of death without suspicion, the victim being 
described as an octogenanan. 

Poisoning by Antimony. 

Source and Method of Occurrence. — Antimony shares with 
arsenic the unenviable role of being the clioice of the wilful poisoner, 
most of the causes celebres of modem times having to do with one or 
the other, or both together. 

Antimony in the form of tartar emetic is used medicinally in the 
shape of vinum aiitimoiiiaie (oflicial dose, ten to thirty minims, or two 
to four drachms as an emetic), and this is the form in which the metal 
is usually employed for criminal purposes. The chloride, or butter of 
antimony, is also used as bronzing liquid for trade jiurposea, and 
occasionally cases of accidental poisoning occur from it. In 1891 one 
death from a salt of antimony was recorded in England, and one suicide 
in 1901 from tlie chloride. Dr. Tajdor collected thirty-seven cases, 
of wliich fifteen were latal (Guy's Hosp. Uep., 1857). 

Tartar emetic as a solid, in the state of powder, is white and 
crystalline. It has been occasionally sold by mistake for tartaric acid 
with soda powders, and sometimes for cream of tartar. Its official dose 
is one-twenty-foiirth to one-eighth grain as a diaplioretic, one to two 
grains as emetic. 

Toxicity and Fjatal Dose. — The smallest fatal dose of tartar 
emetic was in a child three-quarters of a grain, and ill an adult 
two grains ; but in this instance there were circumstances which 
favoured tlie fatal operation of the poison (Guy's Hosp. Rep., 1857). 
Altliougli these veiy small doses with fatal results are on record, there 
are marked difterences as regards severity of symptoms and fatality 
with much larger quantities. These differences probably deiiend in 
some degree on whether active vomiting and purging have been excited 
or not, for these symptoms have not been present in all cases. Doses 
of from twenty grains to one ounce have been taken without destroying 
life, although alarming symptoms of irritation have followed. In one 
case, a man, let. 50, took forty grains of tartar emetic, and died in 
abor’t four days. This was the only one out of five cases of poisoning 
by tliis substance quoted by Orfila Avhich proved fatal (Orfila, vol. 1, 
p. 480). Beck mentions a case in which fifteen grains of tartar emetic 
ill solution killed a child in a few weeks; vomiting and i^urging were 
among the symptoms, and tln^e were followed by convulsions and 
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death. Mr. Bravo also vomited freel^s yet he died (see p. 536, post). 
This case proves that a patient is not always saved by vomiting and 
purging. A dose of four grains, how^ever, has been known to produce 
alarming symptoms ; this dose gave rise to violent pain in the abdomen, 
vomiting, and purging. The patient then fell into strong convulsions, 
which lasted half an hour, lie became speechless, no pulse could be 
perceived, the skin was cold, and it was supposed that he was dead. 
Stimulating frictions and poultices were employed, and he slowly 
recovered in about fourteen days. 

Duration. — Death may occur within twenty-four hours ; but it is 
more common at a later period. An adult was killed in ten liours 
by a dose of one drachm, in spite of early and violent vomiting 
{Med. Gaz., vol. 45, p. 801). In two cases ten grains killed each 
child in a few houi’s. 

In 1881 a young man was killed in six hoUTB, by a dose of fifteen 
grains of tartar emetic. The characteristic eruj)tion of tartar emetic 
was found on the mucous membrane of the stomach (Friedreich’s 
Blatter f. Gerichtl. Med., 1882, p. 8). A man, let. 28, swallowed two 
drachms of tartar emetic by mistake for Epsom salts, and recovered 
from its effects. An hour after the poison had been taken he was 
found in the following state : — Ilis ])ulse was imperceptible, tlie tongue 
was dry and red, the countenance cold, livid, bathed with clammy 
perspiration, and indicative of great suffering ; violent i)ain was felt in 
the stomach and over the whole of the abdomen, with constant 
spasmodic contraction of the muscles, particularly of the abdomen and 
arms. The fingers were firmly contracted, and the muscles quite rigid. 
He vomited once, about half an hour after he had swallowed the poison; 
and after this he had constant involuntary watery purging. An emetic 
of mustard and salt was given to him, and this produced violent 
vomiting of bilious matter. Green tea, brandy, and decoction of oak- 
bark w^ere freely given. The cramps, vomitings, and wateiy purging 
continued for six hours. The symptoms then became mitigated, and 
he gradually recovered, suffering chiefly from profuse night perspira- 
tions {Lancet, May 22nd, 1847, p. 535). This case is remarkable for 
the anomalous character of the sym])toms, as, in the absence of active 
vomiting, an emetic was actually required to be given, and also for the 
recovery of tlie imlividual after so large a dose of the poison. In the 
Assoc. Med. Jour, for April 1st, 1853, t), 281, will be found reported a 
case in which a physician took half an ounce of tartar enietic by mis- 
take for Eochelle salts. Vomiting did not come on for half an hour, 
but under treatment he recovered in a few days. Couling observed a 
case of recovery from a large dose in 1866. A veterinaiy surgeon 
sw^allowed, by mistake for carbonate of sodium, about 200 grains of 
tartar emetic in powder. He noticed a peculiar taste. Vomiting came 
on in fifteen minutes, but only after tickling his throat. This con- 
tinued violentl}^ In two hours there w^as severe purging, with 
symptoms of collapse. The vomited matters were green, and tlie 
evacuations like boiled sago. There was no appearance of blood in 
either. In three hours severe cramps came on, affecting all the muscles ; 
he was unable to move or speak. Brandy and other remedies were 
employed, and in six liours, after a warm perspiration, lie began to 
recover. There was suppression of urine ; only a small quantity was 
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passed, and this was of a coffee colour. For two or three days he 
suffered from stiffness in the limbs and in the muscles of the abdomen. 
Ill one case, fifty-five grains caused the death of an adult in six- 
teen hours. In another instance a small dose of tliis substance caused 
death by producing intestinal hamiorrhage (Assoc, Med, Jour,, June lOtfi, 
1868, p. 613). Procter met with the cases of four children to whom, 
ill 1860, by mistake, a mixture of sulphur and tartar emetic had been 
given. An ounce of sublimed sulphur and one drachm of tartar emetic 
had been divided among the four. The symptoms presented the same 
characters in each : early vomiting, which became violent and inces- 
sant, pain in the bowels, purging, great thirst, cold clammy perspira- 
tion, feeble pulse, cramps of the limbs and twitchings of the muscles, 
with great depression. There was no sense of heat or constriction 
in the throat, and no difficulty of swallowing. Under treatment they 
all recovered. 

SymptomSf — When tartar emetic is taken in a poisonous dose, a 
strong metallic taste is perceived in the mouth during the act of 
swallowing. In from a few minutes to an hour there is great heat and 
constriction of the throat, with difficulty of swallowing, violent burning 
pain in the region of the stomach, followed by incessant vomiting and, 
later, profuse purging, faintness, and extreme depression. The 
symptoms are indeed those of acute gastro-intestinal inflammation. 
The pulse is small, rapid, and sometimes imperceptible ; the skin cold, 
and covered with a clammy perspiration; and the respiration is painful. 
Should the case prove fatal, death muy be preceded by giddiness, 
insensibility, great prostration of strength, and sometimes violent spasms 
of the muscles of the extremities, which nviy assume either a clonic or a 
tetanic character. Such are the symptoms in an acute case of poison- 
ing by this substance. Cases of poison b}'^ tartar emetic at first greatly 
resemble those of poisoning by arsenic ; but in fatal cases the remis- 
sions often seen in arsenical poisoning are absent, and recovery is 
common even when there is great collapse. Occasionally a pustular 
eruption like that produced by the external application of tartar 
emetic appears on the skin. 

Two children, a boy aged five 3 'ears and a girl aged three years, 
each swallowed a po>vder containing ten grains of tartar emetic. In 
twenty minutes after taking the powders, they were seized with violent 
vomiting and purging, and great prostration of strength, followed by 
convulsions and tetanic spasms ; there was also great thirst. The boy 
died in eight hours, and the girl in twelve or thirteen hours, after 
swallowing the dose. 

A girl, fet. 16, swallowed a dose of tartar emetic amounting to 
liom forty to sixt}" grains. There was severe vomiting in a quarter of 
an hour, and this was soon followed by purging ; tliese symptoms 
continued for about three hours. She also complained of pain, and a 
burning sensation, along the gullet. The vomited matters were of a 
dark colour. On the following morning she had i;ecovered from the 
severity of the symptoms ; but in the afternoon there w^as a relapse. 
She continually threw her head back and screamed ; the skin was waim 
and moist; the pupils were dilated, and the knees drawn up. She 
died in about thirtj'-six hours after taking the poison, and during the 
six or eiglit hours previous to her death she was delirious. 
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On April 18th, 1876, Mr. Bravo, a barrister, ?et. 80, was poisoned 
by tartar emetic. After diiiinf^ with his wife, and whilst alone in a 
room, at 6.30 p.m., he was suddenly seized with violent sickness and 
vomiting. AVheii seen at 10.80 p.m. by Moore, he was lying back in a 
chair totally unconscious ; the breathing was noisy, and the heart’s 
action was barely perceptible. He did not seem to suffer pain, and his 
appearance was not unlike that of a i)erson under the effects of a 
narcotic. He had previously complained of pain in the stomach, and 
an emetic of mustai*d and water had been given. The pupils were 
widely dilated ; and he was unable to swallow when seen shortly after- 
wards by Harrison. At 1.45 a.m. he first vomited blood. At 8.30 
a.ni. on the 19th, soon after he was seen by George Johnson and Royes 
Bell, a little consciousness returned ; and lie then said, to account for 
his state, that he had rubbed his gums with laudanum, and that he 
might have taken some of this liquid. Just before becoming con- 
scious — viz., at 2.45 a.m. — he vomited blood, and passed bloody stools. 
Throughout the 19th, after the return of consciousness, he suffered 
excruciating pain, and 'was violentiy purged and vomited frequently. 
On the 20th the jiatient was seen by Gull, at 6.80 p.m., who found him 
pulseless and dying. He was told that he was dying of poison, and 
was asked how he came by it. He replied, ‘‘I took it myself.” “ What 
did you take?” ‘Miaudanum.” When told that he had taken more 
than laudanum, he made no further statement bearing upon the matter, 
except to my a second time, I took it myself.” Pain, collapse, 
vomiting, purging, and occasional convulsions, especially of the upper 
limbs, continued till near the close, when the vomiting and purging 
ceased. He died on tlie 21st of April, fifty-five hours and a half after 
the commencement of symptoms. 

The chloride gives symptoms practically identical, but with more 
local i)ain and trouble. A boj^, uit. 12, sAvallowed by mistake for 
ginger-beer four or five drachms of a solution of butter of antimony. 
In half an hour he was seized with vomiting, which continued at 
intervals for two hours. There was faintness, with general weakness, 
and great prostration of strength. Remedial means were adopted, and 
the next day the chief symptoms were heat and uneasiness in the 
mouth and throat, with pain in swallowing. 4'here were numerous 
abrasions on the mucous membrane of the mouth and throat ; and 
there was slight fever, from which the boy quite recovered in about 
eight da 3 ^s. Another case of recovery from a dose of an ounce is 
reported {Lancet, Feb. 26th, 1848, j). 280). In aiiotlier case, an army 
surgeon swallowed, for the purjjose of suicide, from two to three fluid 
ounces of chloride of antimony. About an hour afterwards there was 
entire pi’ostration of strength, with coldness of skin, and incessant 
attempts to vomit. The most excruciating griping pains were felt 
in the abdomen ; and there was a frequent desire to evacuate the 
bowels, but nothing was passed. In the course of a few liours reaction 
took place, the pain subsided, and the pulse rose to 120. There was 
now a strong disposition to sleep, so that he appeared as if labouiiing 
under the effects of a narcotic poison. In this state he continued 
until lie died, ten hours and a half after he liad swallowed the poison. 

In 1868, a man swallowed three or four ounces of bronzing liquid, 
which proved to be a solution of chloride of antimony. He vomited 
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violently, but continued his work for an hour ; the vomited matters 
were of a yellowish green colour. There was pain in the stomach, but 
no purging. He was not seen by a medical man. He had passed a 
sleepless night, and complained much of oppression in the region of 
the heart. He died in about eighteen hours. 

Cliroilic Poisoning. — Criminal i^oisoners rarely resort to one big 
dose of antimony for their purpose ; they more commonly give small 
doses at intervals. 

An account of the effects thus produced by tartar emetic given 
at intervals in small doses to healthy persons has been published by 
Mayerhofer C* Heller’s Archiv./’ 1846, parts 2, 8, 4, i)p. 100 et seq.). 
The principal symptoms are those of gastro-intestinal catarrh, viz. 
nausea and vomiting of mucous and bilious liquids; great depression; 
watery purging, followed often by constipation of tlio bowels ; small, 
contracted, and frequent pulse ; loss of voice and muscular strength ; 
coldness of the skin, with clammy perspiration ; and death from 
exhaustion. Several cases have occurred in this country which show 
that tartar emetic has been thus criminally employed. In addition to 
the cases of Ann Palmer and J. P. Cook, there are those of i2. v. 
McMullen (Liverpool Sum. Ass., 1856) ; R, v. Freeman (Drogheda 
Spring Ass., 1857) ; and the cases of the James family at Liverpool 
(R. v. WinsloWy Liverpool Aut. Ass., 1860). The prisoner AVinslow 
was indicted for the murder of his mistress, Anq James. It was 
clearly proved that antimony had been administered to the deceased, 
not ojily from the s 3 unptoms, but by the detection of the poison in the 
urine during life. The deceased was at the time labouring under 
malignant disease affecting the cajcuin and stomach, but it was alleged 
that her death had been accelerated by antimonj\ The prisoner was 
acquitted, owing to tlie difficulty of proving the act of administration. 
The poison had been given at intervals in small doses, and as deceased 
survived about a fortnight after the last dose, it was found only in 
traces in the various organs. The death of this woman led to the 
exhumation of the bodies of three of her relatives who had lived in the 
same house with her and the prisoner, and had died suddenly some 
months previously under suspicious circumstances. The viscera of 
these bodies were examined, and in each case antimony was found 
in small quantit}'', but still extensively diffused through the organs. So 
far as the history of their cases could be obtained, thc)'^ were victims 
of chronic i^oisoiiing by antimony. This cause of death was not 
suspected at the time (see Guy’s Hosp. Rep., 1857 and 1860 ; also 
JK. v. Hardman, I^ancaster Sum. Ass., 1857). 

This poison, administered in small doses, may occasion death by 
reason of its exerting a depressing inttuence on the heart. Aged 
persons, or those who are debilitated by disease, may die under these 
circumstances from a medicinal dose or doses wJiich would produce no 
injury to strong and healthy adults. The effects, however, should be 
clearly traced to the action of the poison, and not be owing to 
exl’siiustion as a result of disease. In 1853, a case was referred to the 
author in which it was supposed that two doses of antimonial wine, 
equal to about three grains of tartar emetic, had caused the death of a 
man who was in a diseased condition by its I’emote effects upon 
the heart. No trace of poison was found in tlie stomach or tissues ; 
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there were no symptoms to indicate poisoning, and under these 
circumstances death could not be reasonably attributed to the medicine. 
The man died in about twenty hours, probably from exhaustion of the 
vital powers as a result of disease, and not from the action of this 
substance. This only makes it the more necessary for medical men to 
be alive to the possibility of crime under such circumstances of ill-health. 

Treatment. — If vomiting has not occurred, it should be induced 
by means of an emetic of mustard and water, or by tickling the fauces 
with a feather, or the stomach-pumi) or tube may be employed if free 
vomiting does not occur. In cases of poisoning by “butter or chloride 
of antimony*' the stomach-pump should not be used. After the 
stomach has been emptied a drachm of tannic acid, dissolved or 
suspended in warm water, may be administered, with the object of 
forming an insoluble tnnnate of antimoiy". Opium should be given to 
relieve the pain, and ice may be administered to allay the vomiting and 
gastric irritation. Demulcent drinks, such as linseed tea, almond 
mixture, and milk, may be taken, and warmth and stimulants should 
be employed, if necessary, to overcome the depressing action of the 
poison (Lufl). 

Post-mortem Appearances. — The prei)arations of antimony are 
hothiriitants, and the chloride is almost a corrosive. Hence corrosion 
possibly and certainly irritation of the stomach are to be looked for ; 
but it is exceedingly unlikely that the eye will reveal in any special way 
that it was antimony that was the irritant. In the case of the boy and 
girl above the bodies were inspected between four and five days 
after death. In that of the boy there was effusion of serum in the 
right pleura ; the lower lobe of the right lung posteiiorly w^as redder 
than natural, and the i)critoiieum was injected from recent inflamma- 
tion. The mucous membrane of the duodenum was inflamed, and 
covered with a whitish yellow viscid secretion ; this was observed 
throughout the intestines, although the colour was of a deeper yellow 
in the large intestines : there was no ulceration. The peritoneal coat 
of the stomach was inflamed. The mucous membrane of this organ 
was also much inflamed, especially about the larger curvature and 
at the cardiac orifice ; l)ut there was no ulceration. The contents (about 
two ounces and a half of a dark bloody fluid having a slightly acid 
reaction) were adherent to it ; and in one case there was a patch of 
lymph. The tests used did not indicate the presence of antimony. 
With regard to other api)earances, the tongue was covered with u white 
fur, and appeared sodden ; the throat was not inflamed ; the windpipe 
and gullet had a natural appearance. On opening the head the dura 
mater was found congested ; the longitudinal sinus contained a coagulum 
of lymph and but little blood. The vessels of the surface of the 
brain were much injected with dark blood, the whole surface having a 
deep purple colour. Every portion of the brain, when cut, presented 
many bloody points. The cerebellum and medulla oblongata were also 
congested ; there .was no effusion in the ventricles or at the base of the 
brain. In the body of the girl the morbid appearances were similar; 
there were in addition on the arms, legs, and neck, patches resembling 
tlie eru2>tion of scarlatina. The arachnoid membrane was more opaque 
than usual ; and on the mucous membrane of the stomach, where the 
inflammation was greatest, were two or three white spots, each about 
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the size of a split pea, whicli appeared to be the commencement of 
ulceration (Lancet, April 26th, 1846, p. 460). 

At tlie autopsy made on Mr. Bravo tlie day after death the follow- 
ing appearances were observed by Payne. There was no sign of 
inflammation, congestion, or ulceration. The stomach contained about 
eight ounces of thick, gruel-like matter, of a yellowish colour, contain- 
ing small solid lumps, and liad the odour of alcoholic fermentation. The 
gullet was natural, and contained some of the same matter as the 
stomach. The first portion of the bowels was very soft, being torn in 
tying it, but subsequent careful examination showed no perforation 
nor ulceration. The surface was pale and yellowish like that of 
the stomach. The wdiole of tlie small intestine was like this, except 
the lower part, where there were some red spots. This part of 
the bowels contained yellow pasty matter without any admixture 
of blood. Subsequent examination showed, in the cn3cum, several 
small ulcers from which the bleeding had evidently taken place, but 
there was no perforation. The remainder of the large intestine was 
very deeply blood-stained, but without ulceration. The contents were 
soft, dark-red material, composed of fa3cal matter mixed with blood. 
'J’he liver and spleen were natural, as were also the pancreas, kidneys, 
and other abdominal organs. The skull and the membranes of the 
brain were found quite natural, containing only the usual amount of 
blood. The brain-substance was also natural, and contained no exces- 
sive amount neither of blood nor of watery fluid. The mouth and lips 
were natural, except that the papillee at tlie back of the tongue were 
somewhat more prominent than is usual. There was no other appearance 
of disease in the body, except what has been noted. 

In the case of tiie girl let. 16 (above), an inspection was made 
thirtj^-six hours after death. The throat appeared swollen ; the lungs 
were slightly congested ; the heart was healthy, and contained about 
six drachms of fluid blood. The stomach contained sixteen ounces of 
a thick bloody fluid : at the greater extremity the coats were softened, 
and blood was elfuscd under the mucous coat in several places. The 
small intestines contained a similar fluid, with much mucus ; but tliere 
was no appearance of inflammation. Only slight traces of the poison 
Avere found in the /contents of tlie stomach by the usual tests, the 
greater part having probably passed ott' by vomiting and purging 
(Lancet, 1854, 1, p. 68). In animals poisoned by this substance, Pavy 
and tlie author found general iriflainniatioii of the lower half of the 
intestines. 

In the above case where the chloride had been used, on inspec- 
tion tlie interior of the alimentary canal, from the mouth downwards 
to the jejunum, presented a black appearance, as if the parts had been 
charred. In general, there was no mucous membrane remaining, 
neither on the stomach nor elsewhere ; only a flocculent substance, 
which could be easily so aped off with the back of a scalpel, leaving the 
sub-niucoiis tissue and the peritoneal coat. All thesp parts were so soft 
thaT; they were easily torn by the fingers. On further inspection, the 
mucous membrane of the stomach was found much corroded. Near 
the intestinal end there were numerous putty-like masses. In parts it 
was of a vividly red colour, and in other parts blackened. There was 
no perforation. The duodeiiinn presented similar apiiearaiices. There 
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was no mark of corrosion on tlie lips, nor in the lower part of the 
gullet. The upper part of this tube, the fauces and mouth, could 
not be examined. Antimony was found in the putty-like masses of 
membrane as well as in tlie contents of the stomach and tlie liquid 
swallowed. 

Analysis. — 1. Tartar emetic in the solid state is easily dissolved by 
fourteen parts of cold, and two of boiling water ; the solution has a 
faint acid reaction, an acrid metallic taste, and is decomposed by long 
keeping. The salt is insoluble in alcoliol. 2. The powder dropped 
into sulphide of ammonium is turned of a deep orange colour, and is 
thereby known from otlier poisonous metallic salts. 3. When lieated 
in a reduction-tube, it is charred, but does not, like acetate of lead, 
melt before charring. The metal is partially reduced by the carbon of 
the tartaric acid, and the decomposed mass lias a greyish-blue metallic 
lustre. A metallic sublimate is not produced in this experiment by the 
moderate heat of a siiirit-lamp. 4. When boiled in water containing 
one-sixth part of pure hydrochloric acid, and metallic coj^per is 
immersed in the boiling liquid, a grey deposit of antimony takes place 
on this metal. The colour of the deposit is violet-red if the quantity 
is very small, but the deposit is black and i^ulverulent if very large. 
5. The solution acidulated with one*tenth part of hydrochloric acid 
gives in the cold a black sooty deposit of antimony on a surface of tin- 
foil. A solution of arsenic produces no deposit on tin under these 
circumstances. A better method of distinguishing antimony from 
arsenic, or of detecting arsenic Avhen mixed with antimony, is to 
employ stannous chloride with fuming hydrochloric acid. Both acids 
of arsenic, with all their solid compounds, are immediately precii^itated 
on boiling tliem in tliis mixture, as brown metallic arsenic, whilst 
tartar emetic in powder produces no change of colour nor precipitate, 
unless it contains some traces of arsenic, when the liquid will become 
brown. 

Tartar Emetic in solution, — 1. On slowly evaporating a small 
quantity on a slip of glass it will crystallise in tetrahedra and in other 
derivatives of the reguLar octahedron. If obtained from a very diluted 
solution, this crystallisation is confused, and resembles that of 
arsenious acid. 2. Dilute nitric acid added to the solution, throws 
down a white precipitate, soluble in excess of the acid ; the other 
mineral acids act in the same way ; but, as they precipitate numerous 
other metallic solutions, there are objections to them which do not 
hold with respect to nitric acid. The Avhite precipitate thus formed is 
easily and entirely dissolved by a solution of tartaric acid. 3. Ferro- 
cyanide of ])otassium does not precii)itate the solution, whereby 
tartarated antimony is known from most otlnn* metallic i)oisons. 
4. Sulphide of ammonium and sulphuretted hydrogen gas both produce 
in the solution an orange-coloured preeij^itate, ditferiug in colour from 
every other metallic sulphide. The j>recipitate is not soluble in 
ammonia, but is dissolved by hot strong li 3 ulrochloric acid. 

The foregoing lests merely indicate the presence of antimony ; fcut 
this is in reality the i>oison which we have to seek. Tartarated 
antimony is the onl}^ soluble salt of antimony which is likely to be met 
with ill medicine or the arts. Should it be required to prove the 
presence of a tartrate, this may be dorte by filtering the liquid from 
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which the antimony has been precipitated by sulphuretted hydrogen 
gas. On evaporating this liquid, cream of tartar may be obtained. 

In liquids containing organic matter . — Tartar emetic is precipitated 
by all forms of tannic acid, but not readily by albumen nor mucous 
fluids ; therefore it may be found partly dissolved in the liquids of 
the stomach, provided no antidote has been administered. As a trial 
test, if the liquid is much coloured, a portion of it may, like arsenic, 
be submitted to dialysis ; tartar emetic may be tlius obtained in 
water in a state sufficiently pure for testing. The organic liquid 
should be filtered, and then strongly acidulated with tartaric acid. A 
current of sulphuretted liydrogen gas is now passed into it, until there 
is no further precipitation. The sulpliide is collected, washed, and 
dried. If it is sul[)liide of antimony, it will have an orange-red 
colour, it will be insoluble in a solutioii of ammonia, and when dried 
will be dissolved by boiling hydrochloric acid (forming terchloride of 
antimony) with the evolution of sulphuretted liydrogen gas. The 
boiling should be continued for several minutes or until the liquid is 
colourless. On adding this solution, if not too acid, to water, a white 
precipitate of oxychloride of antimony (powder of Algaroth, Mcrcurius 
Vitec) falls down, soluble in tartaric acid. This is characteristic of 
antimony. A portion of the acid liquid may be introduced with pure 
zinc and hydrochloric acid into a Marsh's tube or apparatus. The gas 
which escapes at the jet jiroduces a black deposit on paper impregnated 
with a solution of nitrate of silver; but unless sulphur is present it 
produces no change on paper impregnated with a salt of lead. When 
ignited, it burns with a pale yeilowisli-white dame, producing wliite 
fumes of sesquioxide of antimony. Porcelain, or glass, depressed on 
the flame, receives a black deposit of reduced metallic antimony, 
with greyisli-coloiired layers of oxide at the circumference. There 
is no metallic lustre, such as is produced by arsenic, under similar 
circumstances, but on examining the reverse side of the glass, a dim 
metallic lustre will be perceptible, 'riiis deposit, unlike arsenic, is 
not <lissolved by a solution of bleaching powder. If a current of the 
gas is heated to redness while passing through the tube, a tin-white 
ring of jiietallic antimony will be deposited close to the heated spot. 
This is much more fixed tlian tlie deposit of arsenic, and cannot, like it, 
be resolved into a white sublimate of octahedral crystals. If the gas is 
made to pass tlirougli a small quantity of fuming nitric acid, it is 
decomposed, the antimony is oxidised, and may be obtained as a wliite 
insoluble residue on evaporation. A solution of nitrate of silver pro- 
duces no change of colour in this deposit ; but if one or two drops of 
ammonia are added, there is a black precipitate ufantimonidc of silver. 

The following method of detecting antimony, when dissolved in any 
organic liquid, is based upon electrolysis, by which cojiper and other 
metals may be detected under similar circumstances. Acidulate 
a portion of the suspected liquid witJi liydrochloiic acid, and place 
it in a shallow platinum capsule. Toucli the platinum, through the 
acid liquid, with a piece of zinc. Wherever the metals come in contact, 
metallic antimony, in the state of a black powder, is deposited on the 
surface of the platinum. Tlie liquid sliouhl be poured olf, and the 
capsule thoroughly washed with distilled water. This may be effected 
without disturbing the deposit. A small quantity of sulphide of 
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ammonium poured on the black deposit, speedil.y dissolves it when 
heated, and on evaporation an orange-red sulphide of antimony remains. 
This may be dissolved by a few drops of strong hydrochloric acid, and on 
adding tlie acid liquid to water, an oxychloride of tlie metal is precipi- 
tated. By this process antimony in small quantity may be detected 
in any liquid containing organic matter. In place of sulphide of 
ammonium, strong nitric acid, or a solution of permanganate of 
potassium, may be employed to oxidise the metallic deposit and the 
dry residue treated as described below. 

In the tissues , — The antimony may be deposited in the organs, in 
such manner that neither the sulphuretted hydrogen nor the electrolytic 
process will yield any satisfactory results. The liver or other organ 
should be finely cut up, and boiled in a mixture of one part of hj^drochloric 
acid and five parts of water. After some time, the liquid may be tested 
by introducing into it a slip of polished copper-foil free from antimony. If 
antimony is present in small (piantity, the copper will acquire a reddish 
or violet-coloured deposit on its surface: if in large quantity, the 
deposit will be grey with a metallic lustre, or sometimes in the state of 
a black powder. The deposit may be removed from the copper bj'' 
boiling with a dilute solution of peimianganate of potassium, and the 
solution thus obtained may be tested for antimony. These deposits do 
not yield octahedral crystals like those obtained from arsenic. A slip 
of tin-foil may be suspended in the cold, in another portion of the acid 
liquid, diluted so that the hydrochloric acid forms only one-tenth part 
by measure. Eitlier immediately, or in the course of a few hours, if 
antimony is present, the tin is covered with a black deposit of metallic 
antimon3\ As arsenic is not deposited on pure tin under similar 
circumstances, this furnishes a ready method of detecting the admix- 
ture of antimony with arsenic. These may be regarded as trial tests. 
For the demonstration of the presence of antimony, when in mere 
traces, we may resort to the following process, by which antimony may 
be completely separated from organic substances. Coil a portion of zinc- 
foil round a portion of platinum-foil, and introduce the two metals into 
the hydrochloric-acid decoction of the tissues, just sufiiciently diluted to 
prevent too violent an action on the zinc. Warm the organic liquid, and 
suspend the coils in it. Sooner or later, according to the quantity of 
antimony present, the platinum will be coated with an adhering black 
powder of metallic antimony. Wash the ])latinum-foil and digest it in 
strong nitric acid. So soon as the black deposit of antimony is <lissolved 
from its surface, the platinum may be removed. Add a few drops of nitric 
acid, and evaporate the acid liquid to dryness. The residue, redissolved 
in hydrochloric acid, and the solution diluted and treated with a current 
of suli)hiiretted hydrogen, will yield the orange-red sulphide of anti- 
mony. This black deposit of antimonj' is also readily dissolved from 
platinum-foil by sulphide of ammonium, yielding on evaporation orange- 
red ,sul[)hide of antimon}'', soluble in hot strong hj^drochloric acid. 
When kept for a few days in contact with water and air, the black 
metallic deposit is isometimes converted into a white oxide, and entirely 
disappears. Antimony in the metallic state is so easily procured from 
a small quantity of material, by one or other of the above-mentioned 
processes, tliat on no accoiint should they be omitted. The procuring 
of the metal may be made subsidiary to the procuring of the sulphide, 
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as the metal can be easily oxidised and converted into sulphide in a 
pure form, ami obtained entirely free from orj(anic inatter. A reliance 
on a small quantity of a coloured precipitate by sulphuretted hydrogen 
alone, would be most unsatisfactory as chemical evidence. 

It is in all cases best, however, to destroy the organic matter 
])revious to testing for antimony. This may be done, as described 
under ''Arsenic” (p. 529), by means of chlorate of potassium; or the 
organic matter — liquid or solid — may be heated with sulphuric acid, 
and successive additions of nitrate of potassium made till a clear 
and almost colourless solution is obtained. Tliis may then be gently 
heated till the white fumes of sulphuric acid almost cease to be evolved. 
The residue, when diluted with water, may be examined by the above 
tests. It must be remembered that the discovery of antimony in the 
contents of a stomach is by no means a proof of its having been taken 
or administered as a poison, since tartar emetic is frequent^ prescribed 
as a medicine, and often taken as such by persons of their own accord. 
We could only suspect that it existed as a poison, or had caused death, 
when the quantity present was large, and there Avere corresponding 
appearances of irritation in the stomach and bowels. Tlie presence of 
any quantity, if not lawfully administered as a medicine, is always a 
suspicious fact and demands explanation. In two cases of criminal 
administration in small doses, the quantity found in each body did not 
exceed three grains. The mere discovery of it in a medicinal mixture 
cannot of itself be evidence of an intent to poison. 

The detection of antimony in the tissues does not necessarily indicate 
that it has been criminally adininistered nor that it has caused death ; 
but its presence should be reasonably accounted for, as antimony may 
have been unlawfully administered. In several cases of suspected 
death from poison, deposits on copper, evidently of an antimoiiial 
nature, have been obtained from the liver or tissues. On inquiry it has 
been found that antimonial medicines had been taken shortly before 
death. Conversely, when no antimony is found, or the metal is present 
in the tissues in minute quantity, it is still consistent with medical 
experience and observation that the person may have died from anti- 
mony. The case of Mrs. Peters, of Yeovil (July, 1860), furnishes a 
remarkable illustration of this fact. 

This lady had B 3 ^mptoin 8 during her illiioss which wore referred by her medical 
attoudants to the effects of small doses of antimony. Antimony was found in the 
urine by thorn as well as by' llerapath : but after death {i\l\ in about nine days) no 
antimony was found in the tissues nor any part of the body. Upon this fact, and 
the evidence of co-existing disease, it was alleged that she had died from disease 
and not from poison. The jury returned a verdict to the efle^jt that her death had 
been accelerated by irritant poison (Med, Times and K60, 2, pp. 190, 271, 

and 317). 

The case is important in this respect; it shows that antimony may 
be found in an evacuation, and that death may be accelerated by the 
metal ; but although the person may die within nine days, none may 
be detected in the body. * 

T-^Vom the first vomit of Mr. Bravo, Redwood obtained antimony 
equivalent to ten grains of tartar emetic. Antimony was also detected 
ill the liver, and in fluid taken from the large intestines of the deceased, 
but not in the contents of the stomach. Traces of the metal were 
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also discovered in the urine passed during life. Redwood was of 
opinion that at least twenty grains of tai’tar emetic had been taken hy 
the deceased. A verdict of wilful murder by some unknown person 
was returned, no tartar emetic being traced into the hands of the 
deceased nor of any otlier person about him. It was also known that 
Mr. Bravo was well read in medical jurisprudence, and was acquainted 
with the poisonous nature of tartar emetic. Some months after the 
return of tlic above verdict, evidence came into j)ossession of Sir Thomas 
Stevenson, who watclied the medical asi)ects of the case at the inquest 
on behalf of one of the persons living in the same house as deceased, 
showing that Mr. Bravo liad tartar emetic in his possession within six or 
seven weeks of his decease. lie had purchased a large number of quack 
powders, extensively advertised as a cure for dipsomania, and received 
instructions that these, if administered too fieely to his wife, would 
cause vomiting. It is possible that these powders — each of them con- 
sisting of half a grain of tartar emetic with a pink vegetable pigment — 
may have been taken in fatal amount by the deceased, who w'as 
unaware of their poisonous nature, for the purpose of causing ejection 
of the laudanum whicli he had admittedly taken. It is probable that 
the laudanum would delay the ejection of the tartar emetic, and thus 
increase the liability to a fatal result. 

So far as the chloride alone is concerned, — 1. If any portion of the 
chloride is left in the vessel, it may be tested by adding a few drops to 
a large quantity of water, when the whitish-yellow oxychloride will be 
precipitated : the supernatant liquid will contain hydrochloric acid, 
which nuiy be detected by nitrate of silver. 2. The precipitated white 
oxychloride is dissolved by a solution of tartaric acid. 8. This acid 
solution is precij)itated of an orange-red colour by a current of 
sulphuretted hydrogen gas. 

Cases. — All extraordinary trial for murder by alleged poisoning with this sub- 
stance took place at Annapolis, U.S., in 1871. Mrs. Wharton was ohargod with 
poisoning her friend Oenerol Ketch mn. Th<> trial lasted fifty-two flays, and a huge 
amount of scicntilic evidonco was brought forward for the prosecution and defence, 
apparently owing to the high social position of the parties ; for there is nothing, 
medically speaking, in the case itself that might not have boon settled in fortj-- 
eight hours. Tlie G(?noial died after a short illness, hut the symptoms, taken as a 
whole, bore no rc'somhlanco to those observed in poisoning wdth antimony, although 
poisoning was suspected during life. The appearances in the body proved nothing 
for or against antiinoiiial poisoning, and some physicians of expeiience deposed 
that the symptoms and appearances wore consistent with disease affecting the 
membranes of tlie lirain and siiinal marrow'. On examining the eheniicul evidoiujo, 
it appears tliat sulphide of ammonium alone was em]>lo}’ed for the detection of 
antimony, and a red-hrown suljihido resembling that of antimony was obtained; 
but the quantity obtained a.s snljihide was only foiir-tontlis of a grain, estimated as 
e(juivalent to dyhl-teuths of a (jmhi of tartar emetic. Thus the chemical analysis 
brought out only a fraction of a grain, not amounting to one- twentieth part of the 
quiintity said to be present ; and no separation of antimony in the metallic state 
was made to corroliorate the inference drawn from the coloured precipitate jirod need 
hy sulphur(}tted hvfirogen. No chemical results were produced in court, although 
tw eiity grains would have allowed of the production of metallic antimony in a few 
minutes by copper, tfii, zinc, and platinum, or by Marsh’s process. The evidence 
that antimony was really there was not satisfactory, and that twenty grains were 
present in the stomach was wdiolly UTq»rovcd. The chemical evidence does not 
therefore conflict with the pathological evidence, for it failed to show with clear- 
ness and distinctness the i)resence and proportion of the poison said to have been 
found. The prisoner was acquitted Join\ Med, April, 1872, p. 329). 
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R, V. Matchett, Armagh Assizes, Murch, 1904, it was stated that the tartar 
emetic was bought for doling cattle. Luckily for the untortuiiato man, the poison 
was put into the cup in such an excessive quantity that when taken it had the 
effect of causing him to become violently ill and vomit. The man managed, with 
assistance, to get away to the house of another brother, and was there put to bed. 
Ho was in a critical condition, and was attended by a doctor for some time. The 
victim recovered, and gave evidence that the tea was bitter to the taste, and when 
his sister-in-law’s attention was withdrawn he threw the remains of it away. He 
was subsequently taken violently ill, being sick and vomiting {vide also 7?. v. 
Klosoioakf/ ^ }). 378, ante). 

Two women, mother and daughter, wore tried {II. v. Wtdlia and WalUa^ Wor- 
cester Sum. Ass., 1883), for the murder of the illegitimate infant of the younger 
prisoner by means of torchloride of antimony, but acquitted, there being no sufti- 
cient evidence of administration. It was at first supposed that the child had died 
from poisoning by a solution of pcrchloride of iron, which was detected in the 
stomach by a medical man. 8ir Thomas Stevenson found antimony in the viscera, 
and also in the matters vomited and passed fimn the bowels of the child. The 
perchloride of iron was merely an impurity always present in commercial liquid 
butter of antimony. 

Poisoning by Hismuiti Salts. 

Bismvth Suhnitrate — Snhnitrate of Bismuth — Pearl White — Magis- 
terg of Bismuth, — This substance, in a dose of 120 grams, caused the 
death of an adult in nine days. There was a strong metallic taste in 
the mouth, burning pain in the throat, with vomiting and purging, 
coldness of tlio surface, and spasms of the arms and legs. On 
inspection, the throat, windpipe, and gullet were found inflamed ; and 
there was iiiflannnatory redness in the stomach and throughout tlie 
intestinal canal Sohernheim,’* p. 335). In a case mentioned by 
Traill, a man took by mistake six drachms of the suhnitrate in divided 
doses in three days. He suffered from vomiting and pain in the 
abdomen and throat Outlines,'* p. 115). Tliose cases are sufficient 
to prove that a substance wljicli is but slightly soluble in water may 
exert a powerfully poisonous action. Tlie oxide and subnitrate of 
bismuth, owing to imperfect washing, are sometimes contaminated with 
arsenic in the forjii of arsenic acid ; and as the symptoms produced by 
large dosc^s have closely resembled those caused by arsenic, the 
symptoms may have been due to this, impurity. 

Analysis. — The subnitrate is a whitish, chalky-lookiiig, non-crys- 
talline powder, insoluble in water, soluble in hydrocliloric acid, and 
again precipitated white by dilution with water; tlie white precipitate is 
insoluble in tartaric acid, and is blackened by a solution of sulphuretted 
hydrogen, or h}^ sulphide of ammonium. A solution of the substance 
ill nitric acid gives no precipitate with diluted sulphuric acid. 

Arsenic may be detected by dissolving the suhnitrate in slightly 
diluted hydrochloric acid and introducing it into Marsh's apparatus. 
The arsenical flame is apiiarent on combustion, and the usual deposits 
may be obtained on glass and porcelain. The products of combustion 
may be collected and tested by the jii’ocesses described for arsenic. 
Tin’s impurity in the subnitrate may modify a conclusion respecting 
the presence of traces of arsenic in a body when bismuth has been 
administered medicinally {Brit, and For. Med. Chir. Rev,, October, 
1858). 

Cases. — So far as the editor is aware, a case of geimino bismuth poisoning of a 
fatal or even a severe character has yet to bo recorded — free, that is, from any 
suspicion of araenical admixtum. 

M.J. VOL. 
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Poisoning by Osmium. 

Osiiiiiini tetroxide, commonly known as osmic acid, is a highly 
poisonous substance, and accidents have occasionally resulted from its 
use in scientific investigations. It is a transparent, glistening, crystal- 
line body, melting like wax in the hand, beginning to sublime at a 
moderate heat, and boiling at 212^ F. It does not redden litmus, and 
has a caustic, burning taste. Its odour is moat penetrating, and some- 
wliat like that of chlorine or of iodine. The vapour, even in minute 
quantities, causes serious inflammation of the lungs when inhaled. It 
also attacks the cj-^es, so that the experiment of volatilising osmium in 
the blowpipe is an operation attended with great danger. Deville, who 
performed the operation twice, was rendered almost Idiiid for twenty- 
four hours by having become exposed accidentally to tlie vapour of the 
tetroxide. This substance produces violent pain and inflammation of the 
conjimctivju; and vision may l)e permanently injured bj’^ the subsequent 
reduction of a film of metallic osmium. The tetroxide also acts 
violently on the skin, causing iiaiiiful eruptions. 

Poisoning by Chromium. 

Source and Method of Occurrence. — Chromium, in the shape 
of bichromate of potassium, is manufactured iu very large quantities for 
use in the arts ; for all that, cases of poisoning by it are not common. 

Battery solutions, consisting of a mixture of the bichromate and 
sulphuric acid, are practically solutions of cliromic acid. In 1892, a 
man cojiimitted suicide by swallowing a battery fluid of this nature. 

Ill 1891, two deaths from bichromate of potassium were registered in 
England and Wales. In 1901, two accidental deaths from bichromate 
were registered. 

Chromate of Lead (chrome yellow) is a powerful irritant poison : a 
dose of a few grains of this pigment has proved fatal (see case of two 
hoys, “N. Svd. Soc. Bien. Retrospect,” 1878-4, p, 452). 

Toxicity and Fatal Dose. — A medical man, who had inadvertentl}^ 
tasted a solution of hicdiromate of potassium, siilfered from severe 
symptoms resembling those of Asiatic cholera {Prov. Jour., December 
24th, 1851, p. 700). AVood furnished the autlior with the particulars of a 
case in which two drachms of this substance destroyed the life of a 
woman iu four hours. 

Symptoms. — Bichromate usually acts as a powerful irritant. In 
the first two hours a Avoman suftered from violent vomiting and purging, 
the vomited matters being of a yellow colour. AVnien admitted she was 
in a dying state, pulseless, unconscious, and breathing slowly with great 
effort. The skin was cold, the lower lij) swollen and purple, and the 
tongue swollen. Occasionally these irritant symiitoms are not present, 
and the drug acts by its evil effects on the nervous system after absorption 
{vide cases below). 

This salt, in the state of fine powder or in a saturated solutiop, has 
also a local irritant action on the skin and on parts from which the skin 
has been removed (“Ann. d’Hyg.,” 1864, 1, 83). It produces what 
are called “chromic sores,” afi'ecting the hands and exposed jiarts of the 
face. According to recent observations, workers in chrome factories — 
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of which there are very few in the world — suffer from a peculiar irritation 
of the septum of the nose, apparently due to the action of bichromate of 
potassium, which leads to a perforation of the nasal septum {Lancet, 
1882, 1, p. 1G9). Chromic acid is a powerful corrosive poison, destroy- 
ing all organic textures {Pkarnu Jour,, January, 1872, p. 568). 

Treatment. — Must be on general principles {vide pp. 356 et seq .) ; 
there is no specific antidote. 

Post-mortem Appearances. — In the case mentioned above the 
chief appearances were, a dark and liquid state of the blood ; the 
mucous membrane of the stomach was in great part destroyed, of a dark 
brown colour approaching to purple ; the duodenum at its upper part 
of a florid red colour, and at its lower part much corrugated, as well as 
the upper half of the jejunum. 

Analysis. — Bichromate of potassium may be recognised by its 
orange-red colour, as well as by the intense yellow colour which it gives 
to water when dissolved. Its solution gives a deep red precipitate with 
nitrate of silver, a pale yellow with nitrate of barium, and a bright 
yellow with salts of lead. 

If a dilute solution of potassium bichromate be acidified with hydro- 
chloric acid, and sulphurous acid then added, a green colour is produced, 
due to the formation of chromium chloride. A similar effect is produced 
by substituting alcohol for sulphurous acid, and subsequently warming 
the mixture (Luff). 

Cases. — A man, (et. G4, was found dead in his bed twelve hours after he had 
j^ono to rc^st ; ho had been hoard to snore loudly during the night, but this had 
occasioned no jilnnii to his relatives. When discovered ho was lying ou his left 
side, his lower limbs being a little drawn up to his body ,* his countenance was pale, 
])lacid, and composed ; the eyes and mouth closed ; the pupils dilated ; no discharge 
from any of the outlets of the body; no marks of vomiting or purging, nor any 
stain upon his hands or person, nor upon the bod-linen or furniture. The surface 
was moderately warm. 8omo dye-stuff, in the form of a black powder, was foural 
in his pocket. On inspection, tho brain and its membranes were healthy and 
natural ; there was neither congestion nor effusion in any part. The thoracic viscera 
were hofiUhy, as well as those of the abdomen, with the exception of tho liver, 
which contaiiie<l several hydatids. A pint of a turbid inky-Iookiiig lliiid was found 
in tho stomach. The mucous meml)rane was red and vascular, particularly at the 
union of tho greater end with tho gullet ; this was ascribed to the known in temperate 
habits of the deceased. In tho absence of any obvious cause for death, poison was 
suspected ; and ou annlysnng tho contents of the stomach, they were found to contain 
bichromate of potassium. The dyo-powdor taken from tho man’s pocket consisted 
of this salt mixed with cream of tartar and sand. It is remarkable that in this 
case there was neither vomiting nor purging. The salt does not appear to liave 
operated so much by its irritant properties, as by its effects on tlie n(3i‘vous system. 
This, however, is by no means an unusual occurreiico, even w'ith imtuiits far more 
powerful than bichromate of pohissium {Med. Gaz., vol. 33, p. 734). 

A hoy recovered from the effects of a dose of bichromate of potassium, but only 
after the lapse of four months. The first symptoms were pain, vomiting, dilated 
and fixed pupils, cramps in the logs, and insensibility. His recovery was due to 
early and active treatment (Guy’s Hosp. Rep., 18o0, p. 210). Another case, in 
which, owing to timely treatment, a irian, set. 37, recovered from a large dose of tho 
salt, was communicated to the author. It seems that with suicidal intent tho man 
swallowed about two ounces of tho bichromato in solution, imxed with pearlasli. 
In about two hours ho was seen by Andrews, and ho was then apparently in a 
dying state. Ho was sufforing chiolly from severe cramps, tho pupils were dilated, 
the pulse was scarcely percoj)tible, and there was vomiting and purging of greenish- 
coloured evacuations. The stomach-pump was used, and olive oil and diluents 
were given. In about nine hours the urgent symptoms abated, and tho man 
complained only of great pain in the* shoulders aud logs. There was no gastric 
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iiTitation nor tendenioss of tlio abdomen. He was discharged cured at the end 
of a week. 

A fatal case ocem-red at Liverpool in which a woman, a^t. 21, obtained and 
swallowed ns a euro for neuralgia a quarter of an ounce of bichromate of 
potassium. She took it on the advice of an ignorant person who had written the 
name of tlie drug on paper as “ Bichroniide,” and tho chemist diB 2 )enscd bichromate 
instead of bromiile, which was iho original intention of tho adviser. Tlie husband 
mixed the quantity advised b}- his brother-in-law, and gave it to his wife, without 
leading the labtd. lie first tasted it and found it very bitter, but tho deceased said 
“ Never mind if it will euro me,** and drank it eagerly. 8ho at once complained of 
sickness and binning, and commenced to vomit. The doctor was called in, and on 
his advice tho woman was removed by her husband in a cab to the Stanley 
IIoBi>ital, where she ox]urGd at six o*(ilock tho following ovciiing. Verdict of 
coroner’s jury, niisadventuro. 

In tho rhunn. Jour., Decombor 19th, 1890, p, 542, is an account of an inquest 
held on a woman, ret. 29, who took “ a spoonful*’ out of “ twopenny worth ’* of tho 
salt. A few mimites later she complained of violent pains in tho stomach, and 
commenced vomiting. Her husband prcqmrcd an emetic of mustard and water, but 
she refused to take it. Tho salt was taken about 10 }).m., and the woman died about 
4 p.m. next day. Dr. Howie found her sulfering from great collapso twelve hours 
after the dose tfiken. She was livid and her pulso was rajndly failing. At 
the inquest Dr. Uowio said, she died from “asphyxia and paral 3 'sis of the brain 
centres.” Verdict, misadventure. 

A case of suicidal poisoning b,y chroniic acid is reported in tho Pharni, Jotir,, 
Marcli 171h, 1894, p. 791. The acid was kej)! to siqq)!}' a batteiy. 

PoisoNTxa UY Ikon Salts. 

Source and Method of Occurrence. — lion salts are amongst 
the most valuable dings in the pharniacopana, and there are very many 
pharmacopadal ])reparations of them. The sulphate and the porchloride 
are the two which form the basis of most of these preparations, and it 
is from these two salts that cases of jioisoniiig arise. One case is tabled 
by the Registrar-Cxeneral in 1901. 

Ferrovs Sulphate, or Sulphate of Iron — Copperas, or Green ViirioL — 
This comjiound has been several times administered with malicious 
intention. One death from it took place in 1837-8, and another in 
1869 was the subject of a criminal trial in France. A man was con- 
victed of having killed his wife and his son b.y administering to them 
ferrous sul^diate in colVee (Bouchardet, “ Ann. de Tlierap.,” 1872, 
1). 146). 

Green vitriol or copperas is sometimes given as an abortive, and in 
this connection the tincture of the jiercliloride is advertised largely under 
the name of steel droi)S. 

A snsixicious case is rei)orted in whicli a woman far advanced 
in pregnancy, hut enjoying good liealth, was suddenl}^ seized at mid- 
night with vomiting and jiurging, and died in about fourteen hours. 
The body, which had been buried, was disinterred, and iron found in 
large quantities in the viscera {vide also ‘‘Abortion,” p. 178). 

Copperas is said to have proved fatal to sheej). It had been mixed 
with the pulj^ of beet-root for cattle food {Med. Times and Gaz., 1868, 
1, p. 511). 

Ferric Chloride — Solution and Tincture of Perchloride q/’/ro?/.— This 
last is an acid solution of ferric chloride in rectified si>irit ; it is of a red- 
brown colour, and is much used in medicine. The liquor is also made, 
but without spirit, and also a stronger water}' solution. 

A case was reported to the Westihinster Medical Society, in 1842, 
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in which a girl, fiet. 15, five months advanced in pregnancy, swallowed 
an ounce of the tincture of perchloride of iron in four doses in one clay, 
for the purpose of inducing abortion. Great irritation of the whole 
urinary system followed ; but this was speedily removed : and she 
recovered. 

There are three recognised pharmaceutical preparations of this 
substance. Tlie stronger liquor of perchloride of iron of the British 
Pharmacopoeia contains about 160 grains of ferric chloride in each fluid 
ounce. The liquor and the tincture respectively of perchloride of iron 
are of ec|ual strengths — one-fourtli that of the stronger solution — and 
contain each forty grains of the chloride in a fluid ounce, their official 
doses are live to iifteen minims. 

The perchloride of iron has been used as an injection in uterine 
diseases ; but it is a most powerful local irritant, and in one instance 
caused death b}" inducing peritonitis. The mucous membrane of the 
uterus was stained of a deep black colour, and iron was readil}^^ detected 
ill its substance (Amer. Jour. Med. ScL, April, 1870, p. 566). 

At the Lincoln Lent Ass., 1863 (R. v. Riunble), a druggist was 
convicted of having supplied this noxious liquid to a woman with the 
intent to procure her miscaiTiage. lie directed her to take a teaspoonful 
three times a day, and at tlie same time prescribed for lier eight pills a 
da^i^, each containing half a grain of powdered cantharides. Although 
the woman had taken only two doses of the tincture of perchloride of 
iron, she suffered from severe pain over the whole of the abdomen, with 
violent pain in the region of the stomach and bladder; there was 
constant vomiting of a greenish-coloured matter, and great pain in 
passing lier urine. The quantitj^ of urine secreted was small, and 
contained much blood. These symptoms were in great part due to the 
cantharides. The proper dose of the iron-tinctiire is from ten to fifteen 
minims. Here it had been greatly exceeded without any lawful excuse 
on the part of tlie proscriber. It is ctimmoiily asserted that a pregnant 
woman is affected injuriously h}" comparatively small doses, but there 
seems to bo no evidence that they arc so by any dose between the phar- 
macopceial limits. The editor was once asked to say that fifteen drops 
was an improper dose for a pregnant woman, but such a suggestion is 
ridiculous. 

Toxicity and 'Fatal Dose. — The toxicity of iron salts is 
undoubtedly very slight indeed. A girl swallowed an ounce of the 
Bulphale and recovered, ihougli she suffered considerably for some 
hours (Christison) ; in fact, it is difficult to find a fatal case from the 
salts themselves. In the following case tlie liydrochloric acid had 
probably most to do witli the result. 

Christison relates an instance in wdiich a man by mistake swallowed 
an ounce and a half of the tincture of the perchloride ; the symptoms 
were soinewdiat like those produced by hydrochloric acid. He at first 
rallied, but died in about five weeks. The stomach was found inflamed 
and tliickened towards tlic intestinal end. In another case, a liealthy 
married woman swallowed, by mistake for an aperient draught, one 
ounce and a half of the tincture of perchloride of iron. She 
immediately ejected a jiortion, and violent retching came on, which 
continued for some time. There was great swelling of the glottis, with 
cough, and difficulty of swallowing. Tliese symptoms were followed by 
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heat and dryness of tlie throat, with a j)ricking sensation along the 
course of the gullet and stomach ; and in tlie afternoon a quantity of 
dark liquid blood was vomited. 1'he motions were black, owing 
doubtless to the combination of sulidiur with the metal. In about a 
month the patient was perfectly restored to health {Prow Jour,, 
April 7th and 21st, 1847, p. 180). Another case of recovery from a 
large dose has been reported. The patient, ict. 72, swallowed by 
mistake three amices of the tincture in a coiicentrated state. The tongue 
soon became sw'ollon ; a ropy mucus flowed from the mouth and nose ; 
there was croupy respiration, and a sense of impending suffocation. 
The pulse was feeble, the skin cold and clammy, and the face swollen 
and livid. A castor-oil mixture bnmght away inky evacuations, and 
the patient raiiidly recovered (Diih, Med, Press, Febrmiry 21st, 1849). 
I'rom the occurrence of these cases of recoveiy, it w’ould be a mistake 
to infer that this is not a noxious compound. The largeness of the 
dose has commonly led to early vomiting, and the rejection of the 
greater part of the acid liquid. Besides, it varies mucli in strength, 
and unless this is defined in any given case, it is dillicult to draw an 
inference of the actual quantity taken. 

Symptoms. — Pain in the stomach, vomiting, and purging are 
likely to be found in an acute case. 

In 1879, a teaspoonful of the stronger pharmacopccial solution of 
j)erchlovide of iron was given, undiluted, to a girl, a:*t. 18, by mistake 
for a linctus. The bowels were freely opened, and she vomited several 
times within ten minutes of taking the liquid. Tlie stomach was then 
washed out. Shortly after she again passed a stool, and continued to 
vomit freely. The nurse and patient both asserted tliat vomiting and 
purging supervened within three minutes of the administration of the 
jmison. Great feebleness and depression came on. In two days she 
began to recover ; but pain in the gullet continued for several days 
(unreported case of Sir Thos. Stevenson). 

A case of recovery from an ounce of this tincture is reported 
(Plumv. Jour., April, 1869, p. 605). A woman, let. 30, swallowed this 
(luantity. Slie siiftered from vomiting and purging, the motions being 
black. Emetics were given, and she recovered in five days {Lancet, 
1, 1869, p. 9). 

Treatment. — But little is required beyond the general measures 
<ui pp. 356 et seq. Bicarbonate of soda might be useful to form a less 
soluble iron salt. 

Post-mortem Appearances. — If any, will be tliose of gastro- 
enteric irritation. 

Analysis. — The hydrochloric acid of the pei'chloride may be 
detected by nitrate of silver and nitric acid, while the iron is imme- 
<]iately indicated hy a precipitate of Prussian blue on adding a solution 
of ferroci/anidc of potassium. If it be the sulphate that is being tested, 
the precipitate, on adding potassium feirocyanide, is at first nearlj'^ 
white, but changes to a light blue. 

Cases. — At the Nuttinghnui Autumn Ass., 1859, a woman named Rilor was 
indicted for adiriini storing copperas to two children, »Sho 2 )ut the substance into 
gruel. It gave t(^ the gruel a greenish colour and a peculiar taste which h?d to tho 
discovery. It caused sickness, but no other serioTis symptoms. As there was no 
evidence of an intent to murder, and it was then not unlawful to administer 2 )oison 
with anj" other intent, the juisoner was acquitted. 
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Poisoning by Nickel and Cobalt. 

Poisoning by these metals must be extremely rare. 'J'he editor 
inserts the following from the Lancet^ 1, 1903, p. 268 : — 

Two workmen emplo 3 ’’ed at the Mond nickel works at Olydach, near Swansea, 
died from what a])j>eared to be the effects of poisoning by some obscure substance 
given off during the processes on which they were engaged. Both men were ill 
for several days before thoir death, and their symptoms were similar to those 
exhibited by other men who had been attacked in the j>rcvious months but who 
had recovered. The most prominent features in all the cases were headache, 
giddiness, high fever, and rapid breathing. Post-moitera examination in the two 
fatal cases revealed a fatty and in one instance a dilated heart. The Mond Nickel 
Company was very anxious to ascertain the cause of these fatalities, and Dr. F. W. 
Tiinuiclille, of King’s College, London, and Mr. II. G. I’limmor, of St. Mary’s 
Hospital, were accordingly associated with Dr. John Jones, the surgeon to the 
works, in making a full investigation. Those gentlemen wore later assisted by 
Dr. J. F. Payne, Dr. F. W. Molt, and Dr. Otto Hohnor. The conclusions which 
were arrived at, and which wore given to a coroner’s jury on January llith 
by Dr. Tunnioliifo, were that “death was caused by nickel carbonyl, a 
substance inhaled from the dust given olf during employment, which, although 
the immediate s^^mptoms of it were transient, caused after a short time 
degeneration of certain parts of the nervous sj'stem,” and that “ tliis sub- 
stance also in all probability produced a change in the con<lition of the blood.” 
3‘'ui*ther investigations are being made with regard to the scientific asi)cct of the 
question. 

The editor has been unable to ascertain the result of these investi- 
gations. 


I^oisoNiNG BY Uranium. 

The compounds of this metal are now largely used in tlie arts, and 
ceases of poisoning by them have occurred. Indeed, it has recently 
been proposed to place them in the list of poisons oflicdally current in 
Russia. Uranium salts cause severe inllaiumation of the gastro- 
intestinal mucous membrane and of the kidneys, and are distinguished 
from other metallic poisons by acting directly on the walls of the blood- 
vessels, and b}’ rendering also the blood reducible with difficulty. In this 
respect they resemble prussic acid (see an abstract of the researches 
of Woroscliilsky in Pharnu Jour,, 1890-1, p. 206). 

/ 

Further Remarks on and Addenda to the Analysis of Poisons 

IN Groups 1 and 2. 

Add to the Tests for Nitric Acid. — The two following tests for the presence 
of a nitrate are so very delicate that they should be odtlod, but it must bo 
remembered that harmless nitrates aro very possibly present in the susj)ected 
material, hence they aro merely to bo used as corroborative tests and too much 
must not bo made of positive results from them. 

1. If to a nitrate a few drops of strong sulphuric acid are added and then a 
crystal of Brucine stirred into the mixture, a bright red colour is produced. This 
test is so delicate that even a coiisidorablo amount of foreign colouring material 
does not obscure it, though, of c()urse, the less colour from other sources the better 
the blood-red colour of the Brucino reaction is seen. 

If to a test tube containing a colourless solution of a nit*rate a few crystals of 
ferrous sulphate he added and the tost tube shaken for a moment or two and then 
some sti-ong sulphuric acud bo added in such a manner that the sulphuric acid fills 
the bottom of the test tube, then at the junction of the sulphuric acid and the liquid 
to bo tested a dark-brown, almost black, ring will develop; moreover, around those 
crystals of the ferrous si]^phate which have not completely dissolved a similar 
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brown or blac'k ring will develop. This test, though very delicate in colourless 
solutions, is useless m coloured once. 

Tests for Pyrogallic Acid. — Pyrogallic acid is said to (^oloul• ferrous salts au 
intense blue, and ferric salts a brownish red ; with alkalies it becomes brown very 
quickly on exi)osure to air (“ S juire’s Oonip. to the Brit. Pharm.,” 1899). 

In Testing for Oxalic Acid with Calcium Chloride it is advisable to 
neutralise the acid liquor first with ammonia. The solution will thou contain 
ammonium oxalate and the I’eaction becomes more delicate than with the free acid. 
These i cactions are : — 

(a) With the free acid — 

CaCJ, + (COOH)a = Ca(COO )2 + 2HC1. 

{h) With the ammonium salt — 

CaCl, + (COONH 4 )a = Ca(COO>, + 2 NII 4 CI. 

The white precipitate consists in either case of calcium oxalate, but the by-product 
is in (o) free IICl and in {h) ammonium chloride. Now calcium oxalate is soluble 
in fi*oe hydrochloric acid and therefore solutions too dilute to show reaction (u) will 
show reaction (/;). The precipitated calcium oxalate when collected and washed 
should have the following properties : — 

1 . It is insoluble iu dilute acetic acid. 

2 . It is soluble in dilute hydrochloric acid. 

3. Dried and ignited on platinum foil, it is converted first into chalk and finally 
into lime, which, placed on led litmus paper and moistened with distilled water, 
strikes fi blue spot on the ])apor. 

4. Heated with strong II. 28 O 4 iu a test tube, it dissolves without chaiTing and 
evolves GO and OO^. A l)lue flaine duo to the CO apjioars iu the tube if a lighteil 
match is held to the mouth. 

5. If it is warmed with a little dilute II 0 SO 4 and if then potassium perman- 
ganate solution is added, drop by drop, to the hot liquid, the red colour is at first 
entirely dischai’ged and continues to be so until the oxalate has been entirely 
converted, wliou a ju^nriancnt pink colour denotes the end of the i*oaction. If the 
permanganate solution is of the usual standard strength ( 3*10 grams, per litre) 
and has been added from a graduated burette, we may now quickly calculate the 
quantity of oxalic acid, with quite snfiicient accuracy for practical purposes, by 
remembering that 1 c.c, of the standard is decolorised, under these circumstances, 
by *0003 grammes of crystallised oxalic acid. 

Additional Test for Phenol. — A distillate containing phenol, made alkaline 
with amuionia and warmed with solution of bleaching i)owdor, develops a fine green 
to blue colour. 

Note to be added to the Tests for Barium. — It must be borne in mind 
that lead solutions also give a white precipitate with suliiluiric acid, and that copper 
compounds give a more intense green colour to flaino. The presence of these two 
metals must thercjfore bo oxclutled by showing that the suspected solution when 
slightly acidulateil with dilute IICI gives no black precipitate with tl.jS. 

Additional Test for Zinc.— The following is a useful and delicate test for 
C0Tn])0unds of this metal : — 

Evaporate a small portion of the siis]>ected solution to dryness. Heat a little of 
the dry residue on platinum wire in the oxidising flume. A zinc resiiluo will bo 
yellow wh<m hot and white when cold. Moisten with cobalt nitrate and heat 
again : a zinc residue will now turn green. 

Note on the Tests for Tin. — From the solution of stannic chloride the metal 
is deposited on zinc by zinc-platinum couple, and on dissolving the zinc dtmosit in 
boiling IKJI a solution of stjinuous chloride is obtaineil suitable for the tests 
quote<l. 

Addition to the Tests for Arsenic. — In the “Year-Book of Phannacy,*’ 
1904, p. 28, an interesting biological test for arsenic is described {vide also p. 500). 

Caution in employing the Dry Hethod for obtaining Dead Residues. 

In using the dry ])roco.ss (]). 370), if lead is suspected and organic matter is 
presoiit, it is as well to remember that the lead compound may be reduced by the 
carbon to the metul aiid then alloy with the platinum and possibly fuse a hol^ in 
the dish. The carbon should tliereforo be burnt away with nitric acid as soon as 
may bo, the metals remaining fixed as nitrates or oxides. 
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Gnoup 3.— THK NON-METALLIC ELEMENTS. 

Pliosphorus stands here as the most poisonous representative of 
the group, and yet it lias much more likeness to arsenic; and antimony 
in its ultimate action than it has to any of the niemhers of its own 
group. Chlorine is an iiTitating and irrespirable gas, witli a local 
action; and fluorine is practically unknown out of combination. 
Iodine is a powerful irritant to the stomacli, if not a corrosive, while 
sulphur may be eaten by the teaspoonful with practical impunity if not 
with benefit. Carbon is an ijinocuous solid ; hydrogen and nitrogen 
are merely irrespirable gases, while oxygen is tlie very breath of life ; 
and yet from these four iion-metallic elements are formed some of the 
most powerful poisons known to science. The alkaloids, for example, 
are many of tliem simply such compounds, ajid hydrocyanic acid is 
itself a very simple compound of three of tliem. 

So far as toxicology is concerned, phosphorus and iodine arc tlie 
only two elements that can be discussed, though doubtless at times 
free chlorine causes unpleasant s^nnptoms in chemical works and 
laboratories. 


Poisoning by PiiosnioRus (P). 

Source and Method of Occurrence. — Phosphorus is manufac- 
tured for many purposes, matches, rat-poisons, etc., etc. 

Poisoning with phosphorus is not very infreijuent in this country ; 
and on the Continent of Europe this poison is often selected for the 
purposes of suicide or murder. In England and Wales, in the year 
1891, tliere were nineteen deaths from ])hospliorus jioisoning, and ten 
in 1901, of which four were suicidal, the others accidental. In France, 
within a period of six years, there were 103 eases of poisoning with 
phosphorus which gave rise to medico-legal impiiry. The tips of 
lucifer matches and rat-pastes are the most common sources whence 
this poison is obtained. 

Ifliosphonis is not often used in this country in attempts at miirder. 
The smell and taste, as Avell as its luminosity, commonly reveal its 
presence. ^ 

At the Norwich Auhium Ass., 1871 (/i*. v. Fisher), ii girl of eighteen was con- 
victed of an attempt to poison a fmnilj’’. Slio put a vennin compound of phosphorus 
into a ieiipot coutaining tea ; when liot water was jxaired into it, the smell at onco 
led to suspicion. Phosphorus, which had been tak(‘ii from a of vermin-killer 
carelessly Jett al)Out, was found in the teapot. The girl was convicted. 

Casper describes a case in which the luminous appearance of the 
poisoned food led to a suspicion of ])oisouing with phosphorus, and 
this WHS subsequently proved. A woman put a preparation of phos- 
phorus into some soup, and gave it to lier husband. He ate it in a 
dark roojii in the presence of some friends, and they noticed that the 
liquid as he stirred it was luminous {VicrkIJahrsHchr, /, GerichtL 
Med,:, Jwly^ 1864). In this way a person may be \Varned and a life 
saved (see “ Ann. dTTyg.,” 1870, 2, 203). 

Phosphorus is usually taken in this country for suicidal purposes in 
the form of rat-paste, a compound of yellow phosphorus, fat, sugar, and 
flour, coloured with lh|^ssiau blue. Sir Thomas Stevenson has found 
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a sixpenny pot of tliis paste to weigh 167 grains, and to contain eight 
grains of phosphorus. In France and Germany the heads of matches 
are commonly used for the same purj^ose ; and 80 or 100 grains are a 
fatal dose, containing about a grain of phosphorus. The official dose 
of phospliorus is one one-hundredth to one-twentieth grain. 

Toxicity and Fatal Dose. — The ordinary, yellow, or soluble 
phosphorus is alone poisonous: the red, amorphous, or insoluble 
variety, exercises no sensible physiological effects. That tlie red 
variety does not act as a i)oison on the human body, appears to be 
established by the facts of a case reported in the Edin, Month. Joiir.^ 
October, 1860. A woman, ret. 26, swallowed the composition scraped 
from a number of lucifer matches : it turned out that these were made 
with red phosphorus. She suffered no inconvenience. She procured 
other matches of 3’ellow phosi^horus, took a decoction of them in coffee, 
and died from the effects. 

That phosphorus is a powerful poison, is proved by two cases 
quoted by Christison. In one, death was caused by a grain and a 
half in twelve days ; in the other, hy tw’o grains in about eight days. 
One to two grains is a fatal dose. It is probable that the poison 
operates as a poison only by becoming converted into phosphorous 
oxide ; but althougli this conversion takes place, it is possible that 
phosphorus may pass directlj" into the blood, since the urine voided 
during life has been observed to be luminous : hence it is itself 
probablj" a blood-poison. Organic compounds containing phosphorus 
(phosphines) are found in the urine in case of phosphorus poisoning. 
The production of phosphorous acid, by its oxidation, ma}" account for 
the erosions met with in the stomach and bowels. 

Clievallier refers to a case in which a dose of 2*3 grains proved 
fatal, and two other cases in each of wliich a dose of 4*6 grains 
destroyed life. The same writer quotes, on the authority of Lobel, the 
case of a lunatic who <lied from a dose of Olie-sightll of a grain 
(“Ann. dTIyg.,” 1857, 1, 422). This is the smallest fatal dose for an 
adult which we have met with. A woman, jet. 52, took in divided 
doses, in four days, about six centigrammes, or less than one grain, of 
phosphorus disat)lvcd. Tlie largest dose taken at once, i.c., on the 
fourth da}^ is stated to liave been three centigrammes, or nearly half a 
grain. Symptoms of pain and irritation appeared, and the patient died 
in three days. The gullet, stomach, and small intestines were found 
much inflamed (“ Toxicologic,” vol. 1, p. 87). When the phosphorus 
is dissolved in any liquid, or when it is finely divided, as in phosphorus- 
])aste or in lucifer inatclies, its action is then more powerful, as it is in 
a state well fitted for absorption, Kessler lias recorded a case in which 
an infant, seven weeks old, was destroyed in four hours from swallowing 
Ihe heads of six or seven matches, containing about one-eighth of a 
grain of phosphorus {Vierteljahrsschr. f. Gerichll. Med., N.F. IV. 
p. 271). Sonnenschein refers to the case of an infant of five weeks 
which died from the effects of a single matcli-head, containing possibly 
not more than one-hundredth of a grain of the poison. In 1882 a ^pan, 
vot. 32, was admitted into Gu5^’s Ilospital, who had taken half a six- 
penny jiot of phosphorus paste in whisky at 3 i).m. He had vomited 
before his admission at 5.30 ]).m. An emetic was administered on 
admission, which acted immediateh\ The vonfit emitted white fumes. 
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and smelt of pliosplioriis. He was pale, cold, depressed, and 

showed signs of alcoholism. Ilis breath had a slight alliaceous odour. 
There was severe epigastric pain, with a burning sensation in the throat 
and gullet. The emetic wm repeated ; and he vomited at intervals till 
2 p.m. The last vomit had no phosphoric odour. Large doses of 
carbonate of magnesium were given in mucilage and milk. He felt 
relieved of the pain in the epigastrium, though there was some tender- 
ness on pressure. Twenty-four hours after the administration of tlie 
poison he began to take oil of turpentine, beginning with 15-minim 
doses ; and this was increased subsequently to 80 minims. On the 
third day the liver began to enlarge, and on the fourth day there was 
decided jaundice. The liver continued to iiici’ease in size till the sixth 
day, when it began to decrease. He suffered from headache and 
drowsiness. When the liver began to decrease in size, the oil of 
turpentine was discontinued. 1'he patient made a good recovery. At 
one time the liver dulness extended to the upi^er border of the fourth 
rib on both sides, extending to the left beyond a vertical line from the 
left nipple; and downwards it reached nearly the navel. 1’he dose 
taken was probabl}' four grains. 

Duration. — Symptoms are commonly delayed for from a quarter 
of an hour to some three or four hours and the total duration has 
varied greatly, in the cases hitherto observed, fiom a few hours to a 
week. In a case related by Orfila death took place in four hours. In 
another case, also related by him, death occurred only after seventeen 
days. Habershon quotes a case which is said to have proved fatal in 
half an hour (‘^Med. Chir. Trans., 18(>7, vol. 50). This is the 
shortest period recorded. In general, several days elapse before a 
fatal result occurs, and during this time the patient undergoes much 
suffering. Hiis was observed in a young woman who swallowed a 
quantity of phosphorus paste intended for ])oisoningrats. She did not 
(lie until the fifth day. This is a common period {Jour, de Chivi. 
AIM.f 1845, p. 580). In t\vo cases of acute poisoning with phos- 
phorus communicated by Moore, one jiroved fatal in seventy-two, and 
the other in eighty-eight hours. 1'he symptoms and appearances were 
similar to those already described. Fatty degeneration of the liver 
and other organs was especially marked {Med. Press, November 15th, 
1865, p. 434). In k case which occurred to Amhirson, a child, aged 
one year and eight months, had sucked the heads off about twentj" 
phosphorus matches before d(*tection. No symptoms a])pearod until 
the second day, when the child was drowsy and slcqit for twenty hours. 
Castor-oil and oil of turpentine were given. On the fourth day it 
vomited, the skin was hot, the tongue dry, there Avas great thirst, Avith 
a quick pulse and cold extremities. On the sixth day there Avas much 
vomiting of a matter like coffee-grounds (altered blood). Tliere was 
great pain in the stomach — the child became unconscious and gradually 
sank, dying on the seventh day after taking the jicison. There Avas no 
purging, but the motions Avere passed iiiA^oluntarily, and contained 
coagjilated blood. An alliaceous odour was perceived in the breath 
duriiAg the progress of the case, and tlie body bad a yelloAvisli (icteric) 
tint. On inspection there Avas marked general ecehymosis. The liver 
AA^as enlarged, of a yellowish colour, and undergoing fatty degeneratiou. 
The lining membrane (Jf the stMnach w^as iniected, and it contained a 
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dark bloody fluid. There was no odour of phosphorus, and the con- 
tents were not luminous in the dark. Phosphorus could not be 
detected by Mitscherlich’s process {Lancet, 1871, 2, p. 189). 

Modern research has with tolerable completeness explained these 
great discrepancies in the <luration of a ease of poisoning by phosphorus. 
In a case that ends fatally within a few liours the result is due in all 
probability to shock and exhaustion, possibly also assisted by slight 
absorption of the })oison witli an acute killing effect upon the heart. 
In the cases that end fatally after sevenil days, the fatal event is due to 
the power which phosphorus is now well known to possess of inducing 
degenerative changes in gland and muscle cells, changes primarily and 
chiefly of a fatty character, but these changes take some little lime to 
reach a fatal extent. 

Symptoms. — In the first instance the patient experiences a dis- 
agreeable taste, resembling that of garlic, i)eculiar to this poison. An 
alliaceous or gailie-like odour may also be perceived in the breath. 
There is pain and oppression in the region of the stomach, malaise, 
eructation of phosphoric vapours, having a garlicky odour ; and these 
may be luiniiiuus in the dark. Vomiting is sometimes frequent and 
violent ; in other cases quiet and at longer intervals. U'he abdomen 
is distended. Pui-giug is not common. The vomited matters are 
coffee-coloured, or yellow and bilious, and may be luminous. There is 
intense thirst, 'fhe symptoms may increase in severity, ending in 
death from collapse in the course of a few hours — four to eight in the 
worst cases. 

Nevertheless, in the majority of cases the progress to a fatal 
determination, though no less sure, is slower and more insidious. The 
irritant symptoms in a great measure subside, and thougli the pulse is 
feeble, and there is a certain amount of malaise, the patient may to a 
casual observer appear to be in almost a normal state of health. But 
after the lapse of three or four days, jaundice sets in and rapidly 
increases, there is great x}rostration of strength, the abdomen becomes 
distended, the liver is observed to be greatly enlarged, and vomiting of 
altered blood may come on with intense thirst ; the skin is cold ; the 
pulse feebh^, rapid, and perhaps imperceptible at the wrist ; the urine 
is scanty and high-coloured, and contains casts from the kidneys. The 
ffcces, previously suiipressed, are now more abundant, and contain 
blood. Coma sets in, with jactitation of the limbs, or muscular 
twitchiiigs ; and the patient succumbs generally about live or six days 
after the administration of the poison. 

F. A. Elkifis has described very full}^ the symptoms exhibited in a 
case of phosphorus poisoning by matches ; and Middlemas made an 
elaborate microscopical examination of the tissues in the same case. 
Briefly stated, the symptoms and the physical signs were, in the order 
of their appearance : — Alimentary System. — Nausea; retching; vomit- 
ing; “ indigestion feeling ; disagreeable taste of “rotten eggs” and 
“ rotten greens ” ; discomfort, then pain, and latterly spasmodic pain, in 
the hepatic regio*n ; increased hepatic dulness ; jaundice; intense 
thirst. Circulatory Systejti. — Increase of pulse rate; compressibility, 
and latterly irregularity and threadiness of pulse ; palpitations ; cardiac 
sounds indistinct and distant ; cardiac failure and temporary stop- 
page of radial pulse ; faintness ; lividity ; cUdiiess of extremities. 
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liesinratoi'y System, — Yawning; irregular respiration approaching the 
Cheyne-Stokes type. Urinary System , — Urine scanty, liigli coloured, 
of high specific gravity, with traces of albumen and bile, and liaving a 
deposit of urates, mucus, fatty casts, and debi'is, (It must be remem- 
bered, however, that the patient was menstruating.) Nervous System . — 
Mental symptoms : listlessness ; drowsiness ; restlessness ; mental 
confusion ; inability to understand what was said ; inability to answer 
questions readily or correctly ; inability to recognise friends ; semi- 
consciousimss ; semi-delirium ; delirium ; fits of great restlessness 
and violence; constant use of the word “ yellow when delirious; 
maniacal ex])ression and behaviour ; unconsciousness; coma. Sensory 
symptoms: ‘^rheumatic pains”; blindness (?). Motor symptoms: 
thick and drujiken-like speech ; pupils fixed and dilated ; external 
strabismus of left eye. The i)athological interest of this case lies in 
the changes in the nerve cells of the cortex of the brain, 'riie pro- 
duction of fatty degeneration in them shows that the tissues of the 
nervous system are not exempt from the ])owerful action in this 
direction which phosphorus possesses. The occurrence of the change 
in so niany oi*gans and tissues of the body would point to some 
fundamental alteration in the processes of metabolism whicli 
phosphorus has the power of bringing about {B. AI. J., 1891, 2, 
p. 1302). 

It may thus be said that there are four stagesin phosphoruspoisoning. 

1. A latent interval between the swallowing of the poison and the 
onset of any symptoms varying between a quarter of an hour and two 
or three houi*s. 

2. A })eriod of irritant symptoms, vomiting and pain lasting 
several hours to a day oi’ two, and ending either in death ; or 

3. A second latent period in which health seems to be restored 
and which may last for from about five or six days, the conimon period, 
up to as long as six weeks, in a case recorded by W(‘st {Lancet, 1, 
1893, p. 246). 

4. A ])eriod of symi^toms closely resembling if not identical witli 
those of acute yellow atrophy of the liver. 

It will be perceived that, in reference to (1) the delay in the appear- 
ance of sym])toms, (2) their similarity (taken as a whole) to disease, 
and (3) the time at which death occurs, cases of idiosphorus poisoning 
might easily throw a practitioner off his guai*d when debating his 
diagnosis. 

Treatment. — The principles of treatment are, firstly, to evacuate 
froui the stomach the swallowed })hosphorus, and, secondly, to render 
harmless, if ])ossible, that wdiich is inevitably left behind. 

For the first purpose the stomach pnnip should be used and the 
viscus thoroughly washed out, and this is the only point on wliich 
authorities are agreed. It is suggested that an emetic of copper 
sulphate (two or three grains) should he given, but Lull’ says (For. 
Med., 1, p. 139) that this should be avoided, as severe gastro-enteritis 
is Jiable to follow. The editor has not bad suftibient experience to 
decide the matter positively in one direction or the other. 

For the second purpose all authorities are agreed that no oil nor 
fat should be given, for these dissolve the phosphorus, and therefore 
promote its ahsorptijjn : as to what should be given and the reasons 
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for the procedure there is again great diversity of opinion. Oxidised 
oil of turpentine and saiiitas have both been recommended, but 
apparently on very doubtful grounds. Luff thus comments on 
them : — 

The administration of old or oxidised oil of turpentine is j}fOuorally advised, 
forty minims being given in the form of an omiilsion made with mucilage every 
tifteeii minutos for the lirst hour, and afterwards three or four times a day until 
the patient is out of danger. The utility of oil of turpentine in cases of phosphorus 
])oisoniiig has been very much questioned ; at ono time it was believed that its solo 
use was on account of the small quantity of peroxide of hydrogen contained in it, 
the function of which would bo to oxidise the free ]>hosphorus to phosphorous or 
phosphoric acid. From experiments made by Bush (7V^e Lancet, 1892), of Borpat, 
on some of tho lower animals, it appears that tiirpontino has the power of hindering 
to a certain extent the toxic action of phosphorus, tho explanation of its action 
being that it forms a coni}K>iind analogous to terebiuthino-phosiihoric acid, which 
body is less toxic than tho ])hosphr)rus contained in it. Peroxide of hydrogen in tho 
form of sanitiis (a mixture} of turpentine and water oxygenated by the prolonged 
action of air, and containing peroxide of hydrogen and camphoric Jicid in largo 
quantities) may be given, in half-drachm doses mixed with water ; but it is some- 
what slow in its action, and apt to further irritate tho already irritated g{istri{; 
mucous mombrauo. 

Thornton, in the Themi). Gaz.^ 1893, considers that permanganate 
of potash is the best antidote. It should be administered well diluted 
with water (‘5 or 1 per cent, solution), and copious drinks of the diluted 
solution should be given before the poison has had time to become 
absorbed. 

Furtlior treatment must bo purely symptomatic {vide i)p. 35G et seq.). 
Post-mortem Appearances. — These vary to some material extent 
according to whether death takes place within, say, twenty-four hours, or 
not till after the lapse of four or five days or more. In the former case 
the stomach and intestines show marks of irritation, inflainination, and 
ulceration. The stomach has been found much contracted, and its 
mucous membrane inflamed, occasionally softened and presenting 
purple or violet-coloured spots. Inflainination of the stomach and 
bowels may be a result of tho action of phosphorus. A man, jet. 50, 
took a (jiiantity of phosphorus paste used for destroying vermin. He 
was seen in his usual health at twelve o’clock at noon, Jiiid was found 
dead in a field tlio following morning. On inspection, it was observed 
that there was groat muscular rigidity. The membranes of the bx’aiii 
were congested, and there was serous effusion between them. The 
substance of tlie brain Wiis also congested. The hcjirt was flaccid and 
nearly empty. Tlie mucous membrane of the stomach, gullet, and 
small intestines was very red, and there were patches in which the 
membrane was desh^oyed. On opening the stomach a white vapour 
escaped, accompanied by a strong smell of phosphorus. This organ 
contained a tablespooiiful of a viscid greenish nuitter, from which 
particles of phosphorus, with some Prussian blue (used as a colouring 
for the poison), subsided on standing {Lancet^ 1857, 1, p. 600 ; see 
also a case by Kessler, Horn’s Vierteljahrsschr,, 1866, 1, 271). In a 
case examined by*Herapath, he found, besides inflammation of, the 
stomach, tho mucous membrane raised in small bladders or vesicatioiis. 
This was probably a change produced by putrefaction, as the body was 
not examined until twenty-three days after death. Such an appearance 
is frequently seen in the inspections of •putrefici^l bodies, and has not 
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been observed in cases of recent poisoning by pbospborns. Schucliardt 
describes, among the appearances, Iluidity of the blood, which is of a 
dark colour, and docs not become red on exposure to the air. 

In the cases witli a longer duration the most remarkable appearance, 
commonly met with, is a fattj^ change in the liver and other soft organs. 
Ecchymoses are often found beneath the skin and on the surface of 
various organs. 

In the case of one female, who died after tlie lapse of a week, there 
Avas no inflammation, ulceration, nor softening of tlie mouth, gullet, 
stomach, nor small intestines. There was a red patch in the ccecum 
and another in the colon (the large intestines). The contents of the 
stomach and intestines had a coffee-ground colour, like the liquid found 
in hffiinatemesis (vomiting of blood). The brain was slightly congested. 
There were bloody effusions in the chest and abdomen, and an 
apoplectic condition of the soft organs. The vomited matters, when 
shaken in the dark, were luminous, and phosphorus was separated 
from them by carbon disulphide. The viscera, and even the flesh 
of animals recently i)oisoii€d by phosphorus, have the odour of garlic, 
and api^ear luminous in the dark (Galtier, “ Toxicologie,” vol. 1, 
p. 184). In the case of a woman who died Avhile taking phosphorus 
medicinally, it Avas remarked that the Avhole of tJie viscera of the body 
w^ere luminous in the dark ; indication of the extensive diffusion of the 
poison 1)3’^ absorption (Casper’s Wochensclir.^ February 21st and 28th, 
1840, pj). 115, 135). For a further account of tlie appearances, see 
Chemist, January, 1856, p. 244. In one case which the author 
examined in 1867, that of a girl, ait. 13, Avho died on the sixth day after 
taking phosphorus paste beaten up Avith egg, there were the usual 
symptoms, with severe paroxysms of vomiting and pain. The matters 
first vomited were observed to be luminous in the dark. There were 
nujnerous ecchymosed patches in the cellular tissues of the skin of the 
abdomen over the rectus muscle ; these Avere also seen on the chest and 
on the diai)hragm. The stomach contained a dark-coloured thick fluid 
like altered blood ; the coats Avere not inflamed ; the surface of the 
inner coat was covered Avith a broAvnish-coloured mucus Avhich had no 
odour of phosphorus. At the greater curvature the surface was dotted 
over with numerous small dark particles, consisting of coagula of 
altered blood adhering to the membrane, but easil}' removed from it. 
The contents of the stomach owed their colour to these little masses of 
blood being diflused through them. The duodenum contained a 
similar liquid. The intestines presented no abnormal appearance. 
The liver was in an advanced state of fatty degeneration. This con- 
dition of the liver has occurred so frequently in cases of phosphorus 
poisoning that it may be regarded as one of the characteristic 
appearances (Guy’s llosp. Ilep., 1868, p. 242). This fatty degenera- 
tion in poisoning with phosphorus is met Avith not only in the liver, 
but in the heart, stomacli, kidneys, and muscular tissues generally. 

In a case recorded by Habershon (“Med. Chir. Trans.,*’ 1867, 
vol. 50), in wdiich a Avoman died on the fifth day, the symptoms and 
appearances AA-ere similar to those above described. The phosphorus 
was taken in the form of paste, and, as was supposed, in a dose of from 
three to four grains. There was much ecchymosis in patches in and 
about the cellular tissue of the -abdomen and chest. There Avas fatt 3 " 
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degeneration of the liver and kidneys. The stomach contained a large 
quantity of fluid, like soot and water, and was covered with a tenacious 
bloody mucus. 'Pliere was some congestion of the miKJOus membrane, 
and there was much redness with eccliyniosis in the small intestines. 
The fatty degeneration induced by phosphorus is usually most marked 
in the liver, though it may extend to the kidneys, the heart, the glands 
of the stomach, to the muscular tissue generally, and to the arterioles 
and capillaries. Sir Thos. Stevenson has seen decided enlargement 
of the liver 2 >roduced within forty-eight hours of the time at which the 
2 )oison was administered. Tlie liver is usually enlarged, doughj^ 
ttna3niic, and of a uniform yellow or yellowish-wdiite colour. The acini 
are distinct. Wagner describes an interlobular hypertroi>hy of the 
connective tissue. The hepatic cells are loaded with fat. The heart 
and muscles generally may be soft, yellow, and of defective tenacity. 
In place of the transverse striae, innumerable fat globules and granules 
of fat are seen by the microscope. The glandular epithelial cells of 
the gastric follicles are filled with fat globules. The cortex of the 
kidneys is likewise filled witli fat globules. (For further information on 
this subject, see ‘‘ Die acute Phosjihor-Vergiftuiig von Munk und 
Leyden,” Jierlin, 1865 ; Horn’s VierteljahrHSchr,^ 1866, 1, 271 ; and 
Wiggers and Hiisenianu’s Jahirsbericht, 1872, p. 472.) 

In a case that died so short a time as fifty-nine hours after 
swallowing the poison tlie heart was found to have nndergone fatty 
degeneration, and it and the aorta exhibited ecchymosed patches. The 
stomacli was considerably injected, and its surface was thickly coated 
with tenacious mucus. The small intestine was mucli congested at its 
commencement, and to a less degree lower down. The liver weighed 
twenty-six ounces, was yellow, amemic, and showed extreme fatty 
degeneration, except in isolated 2 )atches. In this case the dose 
of phosidiorus could not he ascertained (Guv’s Hosp. llep., xxii. 
1877, p. 449). 

Analysis. — The smell which phospliorus imj)arts to organic sub- 
stances is cluiracteristic. If the smell is not 2 ^ercei)tihlc, or if concealed 
by other odours, the li<piid supposed to contain the 2 )hosphorus may be 
heated in a flask in th(3 dark, when if phosphorus is present a garlicky 
odour will he 2 )erceived, and the vapours may appear feebly luminous 
as they are coiulensed in tlie air. When pliosphoi ns lias been taken in 
a solid form, the particles may be seiiarated as a sediment, by washing 
tlie contents of the stomacli in water. These may be melted under 
water into one mass, either by jilunging the tube containing them into 
hot water, or by pouring hot water upon them in a coni(;al glass. If a 
jiortioii of tlie organic liquid is evH|)orated to dryness in the dark, the 
particles of jdiosphorus will be easily recognised by their luminosity, aa 
well as by their combustion wlien tlie surface on which the material 
is spread is further heated. Phosphorus may be separated from many 
organic matters by digestion with disulphide of carbon. It is thus i>ro- 
cured from flour-aiid-phosphorus paste, or from the residue of the 
contents of the stomach after washing and decantation. On the syion- 
taneous evaporation of the sulphide, decanted from the organic liquid 
or solid, tlie phospliorus may bo procured in small globules or beads. 
These are ignited when touched witli a hot wire. A portion of the 
solution jioured upon thin paper, ignites sponl^ineously wlieii dry, and 
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burns with the well-known flame. The vapours of phosphorus blacken 
paper moistened witli a solution of nitrate of silver. This is known as 
Scherer’s test. 

Yellow phosphoinis is a solid of waxy consistency, having a peculiar 
odour and taste resembling garlic. It is the odour and taste which 
prevent it from being criminally employed as a poison, and render it 
easy of detection in articles of food. It evolves a white vapour in 
daylight, and a faint bluish luminosity in the dark. It melts and takes 
fire at a temperature of 112^ C., burning with a bright yellow flame, 
and producing dense white acid vapours by combustion. It is not soluble 
in water, but water in which it lias been preserved or washed, acquires 
poisonous properties by reason of the phosphorous and phosphoric 
acids formed (“ Ann. d’llyg.,” 1857, 1, 423). It is dissolved by 
alcohol, ether, chloroform, and the oils, but especially by disulphide 
of carbon. 

If the phosphorus is in a state of solution, or is in too small (pian- 
tity to be dissolved out of the material by disulphide of carbon, its 
presence may be indicated by distilling the licpiid containing it in the 
dark — tlie boiling point being raised by the addition of sulphuric acid. 
The vapour appears luminous as it is condensed in a glass condensing- 
tube. So delicate is this process of distillation, which was first 
suggested hy Mitscherlich, that in one experiment with the head of a 
single lucifer-match the luminosity appeared for half an hour in the 
condensing-tube. Absolute darkness is required for the success of this 
experiment. 

If the person has survived several days, it is not likely that any free 
j)hosphorua will be found in the stomach nor in its contents. None was 
found ill the contents of the stomach nor in the fatty liver of a girl who 
died on the sixtli day, but the distillation process succeeded with the 
broken top of a pot which had held the phosphorus paste, altho\igh this 
was empty and had been thrown into a tub of water. In Haberslion’s 
case of death on the filth da}^ none was found h}" Sir Thomas Stevenson 
in the stomach nor in its contents. The phosphorus in these cases is 
oxidised rajiidly, and thus, like other poisons, it may disappear from 
the body. If a piece of filter-paper imbued with a solution of nitrate of 
silver be exposed to the vapours or gases evolved from the suspected 
articles, and is not darkened nor blackened, it may be concluded that no 
evidence of the presence of uncombined phosphorus will be obtained by 
other means. Under these circumstances the phosphorus may, accord- 
ing to some authorities, be still discovered as phosphoric acid. Mialhe 
has given an elaborate report on a case in which the S3uni)toms and 
appearances were those of phosphorus poisoning, the girl dying on the 
fiftii day. Mitscherlicli’s process failed to sliow any free phosphorus. 
Eight weeks afterwards iiortioiis of the viscera were examined by 
Tardieu and Eoussin. They found in the intestines and on the liver 
groups of small crystals of ammonio-phosphate of magnesium, and in 
the fluid contents an acid liquid having the properties of x>hosphoiic 
acid (‘"Ann. d’Hyg,” 1869, 1, 134). These crystals, it may be 
observed, arc frequently found as a result of decomposition in the 
stomach or the liver, kidneys, and other organs, without reference to 
poisoning by xfliosphoriis. As x>hosphates are found in secretions, 
which are generallj’^ actl. their •presence does not prove poisoning by 
M.J. — VOL. iiV 86 
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phosplioriis, unless the symptoms, appearances, and circumstantial 
evidence are so strong that chemical evidence is scarcely necessary. 

In one case llerapath failed to detect any trace of phosphorus in a 
body on tlie twenty-third day after death. 

Piiosphorus readily undergoes oxidation in the body, and is thus 
converted into phosphorous and phosphoric acids. Blondlot suggested 
a process for its detection when this couversioii into phosphoric acid 
had taken place. It depends on a peculiar green colour which the 
lower oxides of phosi^horus give to the ilame of nascent hydi’ogen when 
burnt {Jour, (le 1802. p. 528; also 1863, p. 581). llerapath 

employed this method of detecting phosphorus thus changed in the 
body, in a medico-legal case. Barrett has shown that the flame 
of pui*e hydrogen is rendered of a vivid green by an infinitesimal 
trace of phosphorus {Nature, 1872, p. 483), but as phosphates are 
constituents of most of the solids and fluids of the body, this 
mode of testing would hardly be applicable to medico-legal puri^oses. 
It requires for medico-legal application materials of absolute purity 
for 2 jrocuring hydrogen, as well as a j^ure atmos 2 >here, and perfect 
darkness. 

When the phos 2 )horus has been scrai)ed from the tops of matches it 
may be oxidised and lost ; as it is usually coloured with vermilion, 
Prussian blue, or some other colouring matter, these substances may 
be found in the washed sediment of the contents of the stomach. On 
the non-discovery of free ])hosi)horus in the body, these colouring 
matters, if present, servo to indicate the fi)rm in which the poison has 
been taken or administered. In a case whicli occurred to Tardieu and 
Houssin, sulphur was found as well as phosphorus (‘‘Ann d'Jlyg.,'' 
1868, 1, 117)* The proi)()rtion of jdiosphorns in matches varies. Tlie 
dry composition may contain as much as onc-foiirth of its weight. 
Phosidiorus paste is said to contain one*eightieth of its weight of this 
substance (Ann. d*Hyg., 1869, 2, 896). Sir Thomas Stevenson lias 
found it to contain 5J per cent, of phosphorus. 

Red or Alloiropie Phosphoins . — The remarkable substance, known 
under the name of allotropic iihosidiorus, is not possessed of poisonous 
proiierties. This fact, long since announced by Liebig (“ Letters on 
Chemistry,’* j), 165), lias l>oon confirmed l\y all subsequent exiierieiice. 
Common phosi^liorus is poisonous in doses varying from one to three 
grains, while allotroinc piiosphorus lias been given to animals in doses of 
thirty grains witliout causing 8ymi>toms of poisoning. Tliis kind of 
phospliorus, hy reason of its being generally in a fine iiowder, is in a 
state more favourable for acting us a j)oison than common phosphorus ; 
and yet, owing {probably to its insolubility, it is inert. Bussy in 1850, 
and De Vrij in 1851, i>roved tliat a dog might take with impunity thirty 
grains. 

Analysis of the Red variety . — Bed i^liosiiliorus is insoluble in all 
liquids, and by its insolubility in disulphide of carbon it is distinguished 
and separated from yellow phosjdiorus. It has no odour nor taste, and 
is not luminous in the dark, unless it contains yellow i)hosphorus In 
any analysis for ])hosphorus, we must take care to exclude it by eni})loyiiig 
disulpljide of carbon as a solvent for the common or i>oisoiious form of 
phosi)liorus. The reader will find a full account of the coniimrative 
eflects of the common and allotropic phosphorus by Chevallier in 
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Ann. d’Hyg., 1866, 1, 374; 1859, 2, 370; and Caspers Viertel- 
jahrsschr., 1860, 2, 18. 

Cases. — A female, set. 20, took several doses of phosphorus paste ; the first on 
the evening of January llth, 1877. The dose was repeated twice on the 12th. The 
whole qufuitity of paste taken was of the size of a large cob-nut, containing about 
two grains of phosphorus. On the morning of the 13th she retched, and at midday 
her appetite failed at dinner ; and in the evening slie vomited. At U) p.m. on 
the 14tli she was first seen by Tyson, about seventy-two hours after the first and 
forty-eight hours after the Just dose was taken. Shu hud then an excited aspect, 
and her breath had phosphoric odour. There was tondorness over the legion of 
the stomach. On the loth there was slight yoUownoss of the conjunctivte of the 
eyes, slight pain over the stomach, and nausea, but no vomiting. The urine was 
high-coloured and turbid. On the Ibth there was decided juundico, gi'eat thirst, 
and prostration. There was still a slight garlicky odour of the breath ; but the 
urine and fmeos showed no luminosity. There was no obvious enlargement of 
either the liver or spleen. On the 17th the liver was enlarged ; only a very little 
dark-coloured urine was passed ; and there was much epigastric pain and tender- 
ness. In the iwouing there was slight delirium. From this time she gradually 
sank, and die<l on the iSfch, nearly a week after the administration of the first 
dose of the jioisoii. On post-mortem oxaminatioii the liver was found to be of the 
usual size ; but it had undergone extensive fatty degeneration, as had the heart 
also. Thei’o wore no maiked appearances in tlio stomach, which was almost filled 
with a blackisli syrupy liquid (Guy’s Hosp. Rep., 1877, p. 4o2). 

In 1876, a woman, and her daughter set. 5, each drank some pliosphorus paste 
in wfirm water. The woman was seen four days later appcarently in her usual 
health. Suhseciuently she sickened, became jaundicod, and died a week after the 
poison was swallowo<l. l^he child exhibited no sj’^mjitoins till 7 a.m. on the day after 
taking the poison. She then vomited some slimy material, and her breath had a 
gaiiick}^ odour. In a few hours she was in a state of semi -collapse. Next day she 
became drowsy, then thirsty, restless, and vomited constantly. There was no 
jaundice. She died lifty-niuo hours after the administration of the poison. 

In 1899, Caroline Davis, set. 63, an inebriate, loft drunk 8.30 a.m., and found 
at 8.30 p.m. (having probably tiikon red hea<ls of matches), groaning, with 
abdominal pain, thirsty, and lying on floor. No vomit seen. Admitted into 
Guy’s at 11. 4o p.m. She was then collapsed, cold, especially iu limbs. No pulse 
could be felt. Noisy breathing. Piq>ils medium. .Slightly cyanosod. Sweating. 
Remained ujiconscious, but reacted to stimulants. Breath smelt of phosphorus. 
Reflexes present. Treated by stomach-pump, KMn 04 , stimulants, artificial 
respiration, and tiups. Died at l.lo a.m., four and three-quarter hours after she 
was found. Post-mortem : Slight congestion of gastiic mucous membrane, and of 
upper part of small intestine. No match heads found. Liver fifty-two ounces, 
pale. Lungs vei y congested and oedematous (an old bronchitic). I^piglottis and 
trachea injected. No excoriation of tongue. Other viscera normal, except old 
thickening of nioniiigos (.llctdiolic). 

Iti 1904, an inquest was held on a servant girl who, after trying inolfectiially to 
cut her throat, swallowed phosphorus paste. 

The following case, reported Dr. Newry, Lancet^ 2, 1900, p. 876, 
has features of considerable interest : — 

On August 1 1th I was called to see a man who was siiITcring from vomiting and 
intense burning pain in the stomach and bowels. His history was that on the 7th, 
when “ in dnnk,” he had swallowed three-pennyworth of rat-killor. Immediately 
after swallowing it he complaiiied of violent pain in the stomach and sickness, lie 
was given salt and hot water, after which he was voiy sick and vomited freely and 
expressed himself relieved. On the next day he was a little better, although he 
felt far from well ; ho, however, dressed himself and walked about. On the llth 
ho Y-em taken much worse and I was sent for. When I saw him his temperature 
was normal, he was quite conscious and coherent, and his pulse was 90. He 
complained of thirst, constant vomiting, and great pain in the stomach and 
abdomen. An examination of the vomit proved it to consist wholly of altered 
blood of a very dark colour. ^ His stools also were dark and pitchy^ in character, 
lie was given the usual remc^lies, but they were of no avail, and ho quietly sank 
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and died on the following Tuesday, the 14th, having lived exactlj' a week after 
swallowing the poison. The vomiting of dark-coloui'ed blood continued up to the 
time of his death. 

A poat-inoi-tem examination was made twenty-four hours after death. The 
weather was voiy warm but there were no signs of putrefaction, Yerj’ slight rigor 
mortis, if any, was perceptible. The body presented a most curious and interesting 
appearance. The whole of the neck in its entire cirtminference, back, and sides 
bore the appearance of having been stained in a deep solution of Pmssian blue, the 
colour l)oing most intense and brilliant : it was not mottled but unifonnly stained. 
The arms and legs showed an icteric tinge ; their superficial veins looked as though 
they had been injected with a solution of Prussian blue paint and were most 
beautifully mapped out. On opening the body the chief points noticed were as 
follows : The sbimach contained half a pint of liquid hlood ; it was deeply coloured 
blue ; it showed softenings and ulcerations in patches, and it was thickened in 
other parts. The whole of tho intestines showed signs of an initant poison ; they 
were deeply pigmented with tho colour, and the contents were dark and pitchj^. 
The transverse colon was intensely inflamed and the fat of the gi*eat omontum 
showed bright extravasations of blood and was most stiiking in appearance. The 
heart, liver, and kidneys showed signs of coinmencing fatty degeneration. Tho 
lungs and the liver were deeply coloured blue. Tho brain was rather anremic, soft, 
and almost diffluent in parts. 

And the i‘ollo^Ying as a ease of doubtful lioinicide. It is reported by 
Sir Chas. Cameron to the Lancet, 2, 1890, p. 241 : — 

On July .‘hd, 189(5, a female was tried on a charge of murder and acquitted at 
the County Louth Assizes. Tlie case, which possesses some interest, is briefly as 
follows. The pi isoiior’s child, a male aged eight months, was seen hy a neighbour 
at 1).30 a.m. on May (5th, and he was then apparently in his usual good health. 
About 2 p.m. on the sumo day the child w'as found ‘‘ dead and cold.*’ At tho post- 
mortem (examination a lucifer match was found in tho oesophagus and five hicifor 
matches in the stomach. The prosecution gave evidence tending to incriminate the 
mother and contondod that the matches must have been forced down the child’s 
throat. There were some inflamed spots on the stomach, which visciis c-ontained 
only a very small quantity of semi-liquid stuiBf, chiefly mucus. The wood only of 
the matches remained, the phosphorus and other chemicals liaving been dissolved, 
apparently by tho Jiejuids of the stomach. It was not probable that dyspnoea, 
produced by the matth iji the ensophagus, caused death, as the face show^ed no 
lividity and the child had evidentlv vomited. Tho cause of death seemed clearly 
to be the small amount of phosphorus contained on five matches. Free 
phosphorus was readily detected in the stomach itself. Tlio child appears to have 
died an hour or two after swallowing tho matches. Rlyth quotes results of 
analysis of matches showing that they contain per 100 from 0*012 to 0-055 gramme 
of phosphorus. The five matches niight therefore have contained from only 0-(> 
milligrammo to 2*75 milligrammes of phosphoiiis. 

Chronic Phosphorus Poisontnu (“ Phossy Jaw ’')• 

This deserves separate mention, owing to the particular manner in 
wliich it arises — viz., from the repeated inhalation of the fumes of 
phosphorus hy workmen in match manufactories, or other people who 
are habitually liable to inhale the fumes. 

Geo. AVegner has investigated the action of phosphorus on the bones, 
and asserts tliat its eli'eots are not due to its airtion after absorption, 
but to the direct action of the fumes of phosphorous oxide on the bones. 
AVhen these come into contact with the denuded i)eriosteum or 
membrane covering the bones, inflamination of this is set up. This is 
in accordance with the observation that in match-makers those only 
who have carious teetli suffer from necrosis of the jaw. (See Lancet, 
1886, 1, p. 671.) For the action of idiosphorus on the spinal cord, see 
B. M. J., 1883, 1, p. 81. 
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The symptomSy as the title implies, are rarely manifested directly 
the victim begins to work in a factory, but after some days, or perhaps 
weeks, months, or even years, it may be, he begins to complain of 
nauseous eructations, frequent vomiting, a sense of heat in the 
stomach, X)urgiug, straining, pains in the joints, wasting, hectic fever, 
and disease of the stomach, probably associated sooner or later with 
toothache, for it is by necrosis of the jaw that this form of phosphorus 
poisoning is especially characterised. There has been also great 
irritation of the respiratory organs, and bronchitis has frequently 
sliown itself among them. 

The toothache is usually sooner or later followed by pain in the 
jaw, swelling and tenderness of the gums, and formation of abscesses 
discharging fcetid pus through the cheek, roof of mouth, or even the 
aural cavity, leaving fistulous openings. The patient acquires a 
X:)eculiar ])asty appearance of the face and puffiness of the cheeks. 

Treatment. — This can only be either (1) x)rophylactic, or (2) x>urely 
surgical removal, t.c., of necrosed bone, etc., or (3) removal of the 
victim to some other employment. Prophylactic measures consist in 
(a) original and then repeated examination of all the workjjeox^le to see 
that they have no carious teeth, for this seems to be the special portal 
of entrance, whatever may he the intimate and ultimate explanation 
of the action of the [diosphorus, to forbid all such to work in the 
factory until such caries has been thoroughly removed, and the teeth 
or alveoli after extraction rendered quite sound. 

(b) The carrying out very strictly of the rules laid down for match 
and other X)hosphorus manufactories, including x)rox)er ventilation, the 
vaporisation of turpentine, etc. 

It is but fair to state that i)hosphorus necrosis is now very rare (not 
extinct) owing to manufacturers attending to x^rophylaxis, and also to 
the use of red i)hos[)horus (safety match). 

A case of piiosi)liorus necrosis of the temporal bone is reported by 
])r. Wiirdemann (/j. M, «/., 2, 1837, p- 1557), and an occasional case 
lia])peiis now and again in the East End of London. 

Poisoning by Iodine (I). 

Source and Metiiod of Occurrence. — Iodine is a manufacturing 
product x)repared in large quantities for medicinal and other 2 >ur[)oses. 
Iodine is rarely used as a X)oisou. The Uogistrar-Generars returns for 
1301 are silent on tlie point. In 1864 an attempt was made by a 
woman to [joisoii a fellow-servant by mixing tincture of iodine with 
food ill a plate. The remarkable discoloration of the farinaceous food 
which it produced led to suspicion, and prevented any ill-effects from 
following. Cases usually occur from overdoses and idiosyncrasy 
{vide “ Potassium Iodide,” p. 433). When in strong solution, it is 
corrosive and destroys the parts which it touches ; in this state it has 
been maliciousl}'^ employed for throwing on the [lerson. 

Toxicity and Fatal Doso. — A woman swallowed by mistake one 
drachm of iodine dissolved in an ounce of alcohol. When seen soon 
afterwards she complained of a violent ];)ain in the throat or stomach, 
followed by retching and slight vomiting; the pulse was rapid and full, 
the eyes prominent aii^ suffustd. Vomiting, promoted by diluents, 
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brought no relief to the symptoms. She beeamo much depressed, and 
died on the following day. There was no examination of the bod^^ 
{Prov. Jour., June 80th, 1847, p. 35G). For a case of recovery after half 
a drachm had been taken, see Med. Tivies and Gaz,, 1861, 2, p. 669. 

Symptoms. — From experiments on animals, as well as from 
observation of its effects on man, iodine has a strong local action as 
an irritant on the stomach and bowels. In large doses, it occasions a 
burning heat in the throat, severe pain in the abdomen, with vomiting 
and purging ; the vomited matters having the peculiar odour of iodine, 
and being of a yellow colour, except when an 3 ^ farinaceous food has 
been taken, in wdiich case thev are blue or even black. The focal 
matters may also contain free iodine if the poison has been taken in 
the solid state. Besides these symptoms there is great thirst, with 
anxiety, headache, giddiness, trembling, and convulsive movements of 
the limbs, and fainting; these last s 3 unptoms indicating that the i)oisou 
has become absorbed. When taken for some time in small doses, it 
gives rise to salivation, vomiting, purging, pain in the stomach and 
ci anips ; the jmlse becomes small and frequent ; tliere is a general 
wasting of the hod 3 ^ ; and it has been observed that in this form of 
chronic poisoning, certain glands are liable to become affected and 
diminished 1 ) 3 ’ absorption — the breasts in tlie female, and the testicles 
in the male. Iodine produces tliese secondarv effects (iodism), whether 
it is taken internally or applied externall 3 ’. For furtlier remarks, rkhi 
“ Potassium Iodide Poisoning,” to the iodine of which compound the 
symptoms are mainly due. The rash, coryza, etc., there mentioned are 
sometimes seen when excessive doses of the tincture of iodine have been 
given. 

Treatment. — Emetics and the stomach-pump may be used, together 
with general measures to relieve pain, etc., wlieii acute symptoms are 
present. In other cases, stopping the admiiiistratioii of the drug is all 
that can he done. 

Post-mortem Appearances. — As this is an irritant as well as a 
corrosive poison, the lining membrane of the gullet, stomach, and 
intestines imiA^ he found inffaincd and excoriated. In one instan(*e the 
mucous membrane near the p 3 dorus Avas corroded and detached in a 
space of two or three inches. 

Analysis. — The odour is in general sufficient to identify it. This 
may be concealed by alkalies or alkaline substances. When heated, it 
sublimes as a purple vapour. Tlie addition of a cold solution of starch 
])ro<luccs a blue colour, but inaiiy substances prevent this reaction. It 
is vciy soluble in disul 2 )hide of carbon, fonning a rich pink solution. 
The sulpliide has tlie propert 3 ’ of removing it from wuiter or organic 
liquids in which it is dissolved. It may thus be separated for chemical 
examination by decanting the watery liquid froju the suljihide, which, 
on evaporation, leaves the iodine in crystals. Chloroform, a good 
solvent of iodine, mav be substituted for the suli)bide. Iodine gives a 
blue, green, or dark colour to most organic liquids, and imparts to them 
a peculiar odour. It stains the skin and other organic substances 
3 "ellow ; tlie colour being x’einovetl 1 ) 3 " an alkali. 

Cases. — The editor is unable to find un 3 ' cases of direct jxoisoning 
by iodine itself, but all the cases under the heading of Potassium and 
Sodium Iodide” are j^robably due to the iodine ni the comnound. 
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Group 4.— GASKOUS POISONS. 

This group is merely a convenience for exposition. It has no real 
existence as a special group of j)uliTionary or respiratory poisons. 
There are tliree classes of poisons acting in tlie state of vapour. 

1. The volatile acids acting as intense irritants to the pulmonary 
mucous membrane, and setting up an intense bronchitis. These have 
already been considered. 

2. Other less powerful irritant gases, such, for instance, as chlorine, 
fluorine, but acting more by the irritation they produce than by the fact 
of their being poisonous after absorption. 

3. Gases which can be breathed, but after absorption act as definite 

poisons to the system, typically CO, As Ha, and the various volatile 
substances used as auflesthetics, and ordinary coal gas. These are 
really divisible into two sub-groups : (a) those which combine with 
the heenioglobin to form too-fixed compounds ; (b) those which 

apparently become merely dissolved in the plasma of the blood and 
poison the tissues to which they are distributed. 

4. Absolutely neutral gases, whose sole eflect is that they are not 
oxygen, and cannot take its place, e./y. an atmosphere of nitrogen. 

Owing to the fact that tlie poisonous material is in a finely difl'used 
state, and that in the air-cells of the lungs it meets at once with a large 
absorbing sui’face, and instantly enters the blood, the effects of gaseous 
poisons are more rapid and, aeteris paribus^ more powerful. It has 
been remarked, too, that with some, and probably all, of them, their 
effects continue to increase for a short period, even after a person has 
ceased to breathe them. This is particularly true of the third class, 
and the explanation is easy to see. 

The greater number of the poisonous gases are chiefly comiflex 
products of ai-t, iiiid are never likely to be met witli in the atmosphere so 
abundantly as to produce injurious consequences ; hence fatal accidents, 
arising from their inhalation, most commonly occur under circumstances 
which can leave no question respecting the real cause of death. The 
peculiar effects of all of them it will not be necessary to describe in this 
place ; but there are some few, a knowledge of the properties and opera- 
tion of which may, on certain occasions, be required of a medical jurist. 
Amongst these are carbonic acid, carbonic oxide, and siilpliuretted liydro- 
gen gases and ordinary coal gas. Agents of this description can rarely 
be employed with any certaijity as instruments of murder, and if they 
were so employed the fact could be established only by circumstantial 
evidence. One alleged instance of murder by carbonic acid is, how- 
ever, reported by Uevergie (‘'Ann. dTIyg.," 1837, 1,201). Death, 
when arising from tlie breathing of any of the gases, is generally 
attributable to suicide or accident. In IVance it is by no means 
uncommon for a person to commit self-destruction by sleeping in a 
closed compartment, in which charcoal has been suffered to burn; 
while in England accidental deaths are sometimes heard of, where 
coal or coke has been emploj'ed as fuel ii: small and ill-ventilated 
rooms. On such occasions a person may be found dead without, to 
the casual observer, any evident cause ; the face may appear pale or 
livid, and the skin may be covered with patches of iividity. The dis- 
covery of a body under these circumstances will commonly be sufficient 
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to create a suspicion of murder. In such a case it is obvious that the 
establishment of the innocence of the accused will depend entirely on 
the discrimination and judgment of a medical practitioner. An instance, 
illustrative of the consequences of this popular prejudice, occurred in 
London in 1823. 

Six persons were lodging in tho same apartment, whore they were all in the 
habit of sleeping. One morning an alarm was given by one of them, a woman, who 
stated that on rising she found her companions dead. Foiu* wei-e discovered to be 
really dead, but tho fifth, a married man, whose wife was one of the victims, was 
recovering. He was known to have been on intimate toi-ms with tho woman who 
gave the alarm, and it was immediately supposed that they had conspired together 
to destroy the whole party, in order to get lid of the wife. The woman, who was 
accused of the crime, was imprisoned, and an account of the supposed barbarous 
murder was soon printed and circulated in the metropolis. Many articles of food 
about tho house were analysed, in order to discover whether they contained poison, 
when tho circumstances were explained by the man stating that ho had placed a 
pan of burning ccxils between the two beds before going to sleep, and that the 
doors and windows of the apai*tinents were closed (Chi'istison, p. 583). A sot of 
cases of a similar kind, in which there was at first a strong suspicion of poisoning, 
has been reported {Med, Guz,y vol. 36, p. 937). 

Tliose which will be here noted are the following; — 

COg or carbonic acid. 

CO or carbonic oxide. 

Fumes from stoves, probably a mixture of CO and COg. 

Water gas, probably CO mainly. 

Vapours of lime-kilns, etc., probabl^y a mixture of CO and COg, etc. 

Coal gas, CO maijily, but probably also other gases. 

Sulphuretted hydrogen, SJlg. 

Sewer gas, possibly SHg, or may be CO or COg or other gases. 

Arseniuretted hydrogen, AsHg. 

An niikiiown gas from dye works. 

Compressed air. 

Carbon disulphide. 


Poisoning by COg ok Carbonic Acid. 

Sources and Methods of Occurrence. — This gas is freely 
liberated in respiration, combustion, and fermentation. It is also 
produced in the calcination of chalk or limestone, and is sometimes 
diffused tb rough the shafts and galleries of coal-mines, where it is 
commonly called ‘‘ choke-damp.'* Carbonic acid gas is likewise met 
with in wells, sewers, cellai s, and other excavations in the eartli, also 
in old brewers* vats, etc. In these cases it is generally found most 
abundantly close to the soil, or at the lower jiart of the well. The slow 
evapoi'ation of water strongly charged with the gas, while trickling over 
tho sides of these excavations, may likewise assist in contaminating the 
air. Lamp sawdust or straw sloudj*^ absorbs oxygen from a confined 
atmosplieve, and sets free carbonic acid. 

Poisoning by this gas is as might be anticijiated from its sources 
almost entirely a matter of accident, as in brewers’ workmen or sewer 
men when ongMged in cleaning out vats and sewers, from wliicb many 
fatal cases are recorded. 

In coal-gas poisoning and in iioisdning by the fumes of burning 
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charcoal, etc., it is probable that CO has more to do with the fatal 
effects than CO 2 . 

In reference to suffocation by carbonic acid, it is a matter of popular 
belief — and, in fact, it has been often asserted by writers on asphyxia — 
that the burning of a candle in a suspected mixture of carbonic acid and 
air is a satisfactory proof tljat the atmosphere may be breathed witli 
safety. Observations have, however, tended to show that this statement 
is not to be relied on as affording an indication of security. A case is 
related by Cliristison where a servant, on entering a cellar in which 
grape juice was fermenting, was suddenly seized with giddiness. She 
dropped lier candle on the floor, but had time to leave the cellar and 
shut the door behind her, when she fell down senseless. Those who 
went to her assistance found, on opening the door, that the candle was 
still burning. Other cases are reported in which persons have been 
discovered to be in a state of deep coma, while a pan of charcoal was 
still burnijig in the apartment. The results of some experiments on 
this subject led the author to the conclusion that a candle will 
burn in air which is combined with even 10 or 12 per cent, of its 
volume of carbonic acid gas ; and although such mixtures might not 
j)rove immediately fatal to man, yet th(;y would soon give rise to 
giddiness, insensibility, and ultimately death in tliose who, after having 
been once immersed in them, did not hasten to quit the spot. In air 
containing a sinallor proportion than this (5 or 6 per cent.) a candle 
will readily burn, but it is probable that such a mixture could not be 
long breathed without causing serious symptoms ; hence the burning of 
a candle can be no criterion of safetg against the effects of carbonic acid. 
It is true that in gaseous mixtures, where a candle is extinguished, it 
would not be safe to venture ; but the converse of this proposition is 
not true — naniely, that a mixture in which a candle burns may be 
always breatlied with safety. 

Degree of Toxicity and Fatal Dose.— In reference to the 
fatal proportion of CO 2 in ihe air breathed, it is absolutely necessary 
to make a distinction between the contamination of air by the addition 
of a quantity of free carbonic acid, and the case where this gas is 
produced by combustion or respiration in a close apartment at the 
expense of tl)e oxygen actually contained in tlie air {vide Landois 
and Stirling, Thysiblogy,” p. 196). P^very volume of carbonic acid 
formed by combustion indicates an equal volume of oxygen removed. 
Such an atmosphere is, (ueteris paribus, more destructive than another 
where the air and gas are in simple Jiiixture. If we assume that in 
each case the noxious atmosphere contains 10 per cent, of carbonic 
acid, then in one instance there will be nearly 7 per cent, more of 
oxygen and 7 per cent, less of nitrogen than in the other, since the 
2 >roduction of 10 of carbonic acid as a result of combustion 

implies the loss of 10 j^arts of oxygen. This difference in the i)ropoi> 
tions may not be, practically speaking, exact, because thei’e is no 
a 2 )artment sufficiently closed to j^revent air rusl)iiig in from the exterior 
while combustion is going on within it; but, nevertheless, tlie above 
statement may be taken as an approximation to the truth. When the 
gas is resjured in its lowest poisonous pro 2 )ortion the symptoms come 
on more slowly, and the transition from life to death is frequently 
tranquil. This is what we learh from the histories of suicides. The 
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symptoms in such cases appear to resemble closely those which 
indicate the progressive influence of opium or rather narcotic poison on 
the body. 

Tlie statements made by chemists and physiologists respecting the 
proportions of carbonic acid in air required to produce noxious or fatal 
eftects on human beings are very conflicting. Since ph^’siologists 
have determined that COgis the natural product of “internal respira- 
tion,” an enormous amount of ex 2 :>erimental and other work has been 
done on the subject of its excretion. The subject is too physiological 
for full discussion here, and the reader is referred to text-books on 
Physiology (M. Foster or Landois and Stirling, Stewart, etc.). In 
general terms it may be said that the i)ercentage of COg has less to do 
with a fatal result than the percentage of available oxj^gen. The fatal 
I)roportion of COg in all ordinary cases may be taken at from 10 to 20 
I)er cent., ainl even less when the carbonic acid has been i)roduced at the 
exi^ense of tlie oxvgeii contained in an enclosed si)ace. 

In a case of alleged murder by charcoal vai)our in Paris, a question 
was jnit to the medical witnesses resi)ecting the quantity of charcoal 
required to be burnt in a i)articular chamber in order to asifly^xiate 
two adult i)ersons. This question could of course onlj’' be answered 
a2)proximately ; because in burning charcoal, the sole i)roduct is not 
carbonic acid, and the substance itself is not i)ure carbon. Then, 
again, much of the carbonic acid formed may esca 2 )e in various ways 
from an imi^erfectly closed ai)artment. An attempt was made to infer 
the quantity of cliarcoal consumed from the weight of aslies found in 
the apartment, but no satisfactory answer could be given to this 
question. The prisoner was, however, convicted of murdering his 
wife by charcoal vapour. 

With regard to the dosage of COg (or any other gas for that 
matter) required for a fatal result, it is useless at a time remote from 
the accident to make any analysis of the general atmosi>here of the 
l)lace where the fatal event took place. I’lus arises from the well-known 
laws of the diflVisioii of gases and the eftects of heat upon this ditfusion 
and their expansion. To be of the slightest value as evidence, such 
analyses must be made (1) from the actual vicinity of the body, and 
(2) at the moment of discovery, though even this is probably too late. 

It is well known, by the eftects of the vapour of a lime-kiln, that one 
person lying at the edge of the kiln ma}" be destroyed, while another at 
ten yards' distance, either on tlie same or at a lower level, may entirely 
escape ; and it would not be 2 >ossible in such a case, to sjieculate upon 
the proj^ortion of carbonic acid which had destroyed life, except by 
collecting the air from the spot where the accident occurred, and at or 
about the time of its occurrence. Another fallacy appears to be, that 
because a dead body is found recumbent, it is to be inferred that the 
person must have lain down and have been destroyed while sleejung. 
The dead body of a person must always be found thus lying on the 
floor, unless it be siipjiorted ; but siiftbcation may have actually taken 
place, or at least have commenced, when the deceased was in the siting 
or erect iiosture. 

Duration. — I'he duration s^unptoms of iioisoning by carbonic acid 
vary’^ according to the degree of concentration in which it is present in 
the atmosphere resiiired. Undiluted carbonic acid gas is resnired with 
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difficulty, or not at all, and produces spasm of the glottis, and almost 
instant deatli. With less percentages death is slower in onset, thougli 
unconsciousness may be very rapid. 

Symptoms. — When the gas is respired in a fatal proj)ortion the 
symptoiiis commonly observed are as follows: — sensations of great 
weight in the head, pressure in the teiuides, ringing in the ears, with 
a pungent sensation in the nose; a strong tendency to sleep, accom- 
panied by giddiness, and so great a loss of muscular power that, if the 
person be at the time in an erect posture, he instantly falls to the ground 
as if struck. The breathing, which is observed to be at first <lifficult 
and stertorous (snoring), becomes suspended. The action of the heart, 
which on the first accession of the symi)toms is very violent, soon ceases: 
sensibility is lost, and the person now falls into a profound coma, or 
state of seeming death. The warmth of the body still continues ; the 
limbs are relaxed and fl€!xible, but they have been observed in some 
instances to become rigid, or even convulsed. The countenance is livid 
or of a leaden colour, especially about the eyelids and lips, but on some 
occasions it has been pale and placid. 'J'he access of these symptoms 
is stated to liave been soinetimes accompanied by a pleasing sensation 
of delirium, while at others the most acute pains have been suftered. 
In some instances there appears to have been irritability of the stomach, 
for the affected person has vomited the contents of his stomach in a 
semi-digested state. Those who liave been resuscitated have felt pain 
in the head, or pain and soreness over the body for several days; while, 
in a few severe cases, paralysis of the muscles of tlie face l)as super- 
vened on recovery. For other symptoms, ride ‘‘ As])hyxia,’’ vol, 1 . 

Treatment. — There is only one chance for a victim, and that is to 
put liim into fresh air and employ artificial respiration if necessary. If 
jiure oxygen is obtainable, it may he tried. 

Appearances after Death. — Tlie body of a person who lias 
jierished from the? inhalation of carbonic acid is said to retain the 
animal heat, cceteris ixirihm, for a longer jieriod tliaii usual; and hence, 
according to Orfila, cadaveric rigidit3^ does not commonly manifest itself 
until after the lapse of many hours. In a case to be afterwards related, 
the l)od\" was, however, found to liave cooled considerably within the 
short space of two hours. There is no reason to believe that this mode 
of death affects tlie rate of cooling or the access of rigidity. In some 
instances it is said the face has been found livid and swollen and the 
features distorted, but more generalh' it lias been pale and placid, as if 
the persons had died Avithout a struggle in the position in which their 
bodies were found. The skin is sometimes livid or presents jiatches 
of lividity, and the limbs are quite flaccid. The pupils have been found 
dilated. Internally^ the venous S3\stem is filled with liquid blood of a 
dark colour. In death from carbonic acid as a result of combustion, 
the blood has sometimes had a light-red colour ; this is due to the co- 
existence of carlionic oxide in the products of combustion. The vessels 
of the lungs and brain are observed to be especially in a state of con- 
gestion. The tongue appears swollen, and it is stated by Orfila tliat 
the mucous membrane of the intestinal canal is often interspersed with 
dark ecch^^mosed i)atches. The following a[)pearances Avere met with 
thirt}^ hours after death in tlie bodies of two adults, a male and a 
female, avIio died from the accidental introduction of carbonic acid into 
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their bedroom from burning jislies. Externally — there was nothing 
unnatural, excepting a few slight discolorations on the back of the man. 
luternallj’^ — there was congestion of the membranes and great vessels of 
the brain. Each lateral ventricle contained about half an ounce of clear 
serum, the lungs were gorged with dark blood, and the lining membrane 
of the air-tubes (bronclii) was slightly reddened. The left sides of the 
heart were nearly empty ; the right contained a quantity of dark half- 
coagulated blood. The stomachs w'ere healthy. The bodies were found 
on the door of the bedroom in positions of ease. The deceased persons 
liad had the power to get out of bed, but were unable to escape from the 
chamber. It will be perceived fri>m this description that there is 
nothing very characteristic in the appearances, and thus it is always 
easy to ascribe death to apoplexy or some other cause ; but it should 
be remembered that carbonic acid itself is a narcotic i)oison, inducing 
cerebral congestion and apoplexy. 

[Considering the physiology of respiration, it is not to be expected 
that tiiere would be anv signs be^^ond extreme darkness of the blood. — 
Ed.] 

Analysis. — Sometimes a medical jurist may be required to state 
the nature of the gaseous mixture in whicli a person may have died. 
He will have but little difliculty in determining whether carbonic acid 
is or is not one of the deleterious agents in such a mixture. When it 
exists ill a confined atmosphere, its presence may be identified, if pre- 
viously collected in a proper vessel, by the following characters : — 1. It 
extinguishes a taper if the proportion he above 12 or 15 ])cr cent. ; 
and, from the great density of the gas, the smoke of the extinguished 
tajjer may be commonly seen to float on its surface, 2. idine-water, 
or a solution of siibacetate of lead, is instantly precipitated white when 
poured into a jar, of the gas; and the precipitate thus formed maybe 
collected by filtration, and proved to possess tlie well-known proi)erties 
of carbonate of calcium or lead. Air containing only 1 per cent, of 
carbonic acid affects lime-water : if it amounts to 2 per cent, a few 
cubic inches will suffice to show its presence by the lime-water test. 
The proportion in which carbonic acid exists in a mixture may be 
determined by introducing into a measured quantity, in a graduated 
tube over iiiercur}^ a strong solution of iiotash. Absorption will after 
a time take place, and the degree of absorption will indicate the 
proportion of carbonic acid present. When this gas exists in a con- 
fined spot, as in a well or ccdlar, it may be generally got rid of by 
2 )lacing witliin the stratum a 2 )aii containing slaked lime, loosely mixed 
into a paste with water; by exciting combustion at the jnouth of the 
pit; or, what is better wlieii available, by a jet of high-pressure steam. 
Hives are often successive!}^ lost on those occasions, in consequence of 
one i)ersoii descending after another, in the ex])ectation of ai least 
being able to attach a rope to the body of his companion. The 
moment that the moutli comes within the level of the invisible stratum 
of gas all muscular power is lost, and the person commojily sinks life- 
less. Carbonic acid may be collected for the purj^ose of testiug by 
lowering a bottle filled with fine dry sand, by means of a string 
attached to the neck, and guiding the bottle by anotlier string attached 
to its base. When the bottom is within the stratum, it should be 
turned with its mouth downwards ; add when the sand has fallen out. 
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it may be rapidl}^ raised, with its mouth upwards, by pulling the string 
attached to the neck. The bottle sliould be iinniediately stoppered, 
and the contents examined. 

Cases. — Cases of poisoning by pure CO2 are very rare ; in almost 
all the alleged cases CO or SHa or other poisonous gases were almost 
certainly tbo agents; probably tlie only genuine ones are those occurring 
in old brewers’ vats, e.g . : — 

In 1863, a boy inoiintocl on a forty-barrel vat, ami while looking through the 
manhole fell among some wet hops, and sp<3edily died from respiring the atmo- 
sphei*© of carbonic acid. Two men successively endeavoured to rosciic the boy, but 
ejich died in the attempt. In the same year a man at Bromley descended into a 
large vat, having previously applied the candle test. Ho was hoard to cry out, 
‘‘ There is gas horn,” and he instantly fell back dead : ho had ])robably stirred up the 
contents after he had lowered the candle 1864, 2, p. 55‘2). Many other 

cases of a similar kind are reported. Under these circumstances, the noxious agent 
is pure carbonic acid more or less mixed with air. 

Tlie following, althougli spoken of as CO-2 poisoning, was pi*obably 
duo to a mixture of gases, with tlie iiossiblo addition of ammonia : — 

On May 6th, 1904, three men, on descending into the hold of a vessel which 
fin-ived in Leith Docks with a cargo of guano, were overcomo by carbonic acid gas, 
which had generated from the guano, and died, after every means had been adopted 
to restore them to consciousness. Police Sergeant Hill, who pluckily went to their 
assistance, also collapsed, but recovered. 

The following, from previous editions, the editor tliinks suspicious 
(»f poisoning move by nitrous fumes than CO^: — 

An old woman occupied a room under one in whicli there was a (piantity of 
nitric iwid kept in store. Owing to some accident a carboy was broken ; the acid 
ran through tlio coiling into the room below, acting upon and corrodiiig the bod- 
coverings of the (hiceased's bed. As the rooin was filled with nitrous fumes, a 
chemist was conaiiltc3d, and ho advised that whiting should be freely used for the 
jniiposo of neutralising the acid. This advice was followed, and several persons, 
who wore in the rooiri witnessing the operation, felt oppressed and were obliged to 
leave it : they were observed to stagger, as if intoxicated, on reaching the street. 
The room was then completely closed, and thc3 whiting allowed to remain in contact 
with the acid. The deceased had suft'erod from diarrhani for a few days ]>revi()usly, 
and was obliged to resort to the night-chair, which was in the room in which th <5 
accident liad occurred. As she remained absent half an hour, some persons 
entei*od the apartment, and found her in the chair unable to move. She was taken 
into another room, ami on a medical man being called to her, ho found her sleepy, 
coiriatoso, and her mind confused ; there was groat difficulty of breathing, with 
extreme lividity of tlie face and lips ; the anus and legs wo7*o cold, and the pulse 
was full. In spite of efforts made to save her, she died in about an hour from the 
time at which she had entered the room. Those who found her in the apartment 
do not appe.*!!' to have sulfered. This was a ctiso of slow poisoning by carbonic acid, 
for no carbonic oxide could have been evolved from the .aclion of the acid on the 
chalk. Ago, and dobilitj^ from previous illness, may account for the unusual 
circumstance that the deceased did not recover on being removed to a pure 
atmosphere. 

PoisoNiNo BY CO OR Carbon Monoxide OR Carbonic Oxide. 

Sources and Methods of Occurrence. — Whenever carbon is 
coml^usted either at a higli temperature or in a limited supply of oxygen 
some CO is formed, as well as CO.^, hence the principal sources of CO 
are the vapours from blast furnaces, from charcoal or coke fires. It is 
also a very prominent poisonous feature in ordinary coal gas, and in 
water gas is certainly the poisonous constituent. Hence the bulk of 
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cases occur from carelessness in leaving stoves aligJit in a closed bed- 
room, from deliberate suicidal poisoning by coal gas, from sleeping near 
lime-kilns, etc. The danger of water gas, as of blast furnace vapour, etc., 
is that there is no smell attached to either CO or CO 2 , and hence a man 
may be poisoned in a very insidious manner. 

“ The source of the carbonic oxide in the Snaefell mine was finally 
found to have been a fire in the timber supports in one of tlie j^assages. 
The burning through of these supports liad caused the roof to fall, and 
thus blocked the ventilation. Wood smoke — in other words, the crude 
gas driven olF from heated wood — is intensely poisonous. The large 
proportion of oxygen contained in wood and similar material gives rise 
to the presence of a very large percentage of carbonic oxide in the 
smoke ; and it is probable that nearly all the deatlis which occur during 
fires, whether above or below ground, are due to carbonic oxide poisoning. 
The Snaefell inquiry, however, has furnished the first clear evidence 
that carbonic oxide is the chief source of danger in the disastrous fires 
which so frequently occur in mines. In the case of the still more 
recent fire at Whitwick Colliery in April of the present year, valuable 
additional evidence appears to have been obtained by Dr. Burkitt, 
of Whitwick, who stated at the inquest that his examination of the 
blood from all the bodies recovered showed that carbon monoxide 
poisoning was the cause of death” (B. M. t/., 2, 1898, p. 33). 

Degree of Toxicity and Fatal Dose.— CO is typically not a 
natural product of ” internal respiration.” At the same time it typically 
possesses the power of forming a fairly stable combination with 
haBmoglobin, one at least so stable that it cannot easily be broken 
iqi by pliysiological processes in tlie lungs ; hence tlie very great danger 
of poisoning by the gas, for the hsemoglobin thus combined is useless for 
the tissues. 

The following analysis (in the ” Annual Report o)i Mines for 1896,” 
by W. N. Atkinson, H.M. Inspector of Mines) is made from the case 
reported on p. 576, The remarks are from the B. AL «/., 2, 1897, p. 27. 

Mr. Atkinson was at the pit when the body was brought up, and 
noticed the characteristic pink colour of the lips, etc. To make certain 
as to the nature of the accident, however, he procured a mouse, and took 
it into tlie poisonous air. Only a few hours liad passed, and the venti- 
lation was unaltered. On seeing the mouse fall over, Mr. Atkinson 
obtained a sample of the air, and at once retired. Again venturing in, 
he obtained another sample, this time leaving the mouse, which about 
twenty minutes later was found to be dead. The samples of air and 
the body of the mouse were sent to Dr. Haldane for examination. The 
latter reported that the hsemoglobin of the mouse's blood was 72*5 per 
cent., saturated with carbonic oxide, and that the samples liad the 
following composition : 


Oxygen 

18-05 

• 

. 17-75 

Carbonic acid . 

1-51 

• 

1-74 

Nitrogen 

88-67 


. 78-66 

Fire damp 

1-60 

• 

1-69 

Carbonic oxide . 

0-17 

• 

016 


100-00 


100;00 
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It thus ap])eared that along with the carbonic oxide there was a 
reduction of about 4 per cent, in the oxygen. The effect of this would 
he to diminish very considerably tlie mass influence of the oxygen on 
the lifiDinoglobiii passing tlirough the pulmonary capillaries, and so to 
increase to a corresponding extent tlie effect of the carbonic oxide. 
That this actually occurs in the living body, as well as in vitro, was 
recently demonstrated by Dr. Haldane. In pure air 017 per cent, of 
carbonic oxide would not have proved actually fatal, to judge from the 
experimental data hitherto obtained. As the lamps of the manager and 
under-manager were not extinguished by the air, and as a lamp goes 
out when the oxygen percentage falls to 17*3, which is very little less 
than what was present in the samples, it seems hardly possible that the 
air which proved fatal could have been appreciably more vitiated than the 
samples themselves. 

This case, therefore, appears to show that as little as about ’17 per 
cent, of carbonic oxide nia}" prove fatal to a man when the oxygen per- 
centage is at the same time so far diminished as just to allow a candle 
or lamp to burn. The fact that Redhead lost consciousness on 
returning, for the third time, into the fresh air is in accordance with 
what has been very frequently observed in similar cases, but no satis- 
factory evidence has yet been obtained as to the reason why sudden 
exposure to fresh or cool air so frequently produces dangerous effects. 

In a somewhat similar case, fatal to nineteen miners, in a lead 
mine in 1897, Dr. Haldane’s report is as follows (/?, M. J., 2, 
1898, p. 83) 

The samples, together with the bodies of two mice which were 
lowered into the poisonous atmosphere by Dr. Lo Neve Foster when 
he arrived, were forwarded from the Home Office to Dr. Haldane, who 
found that the haBinoglobin in the blood of both the mice was about 
80 per cent, saturated with carbonic oxide, and that the gas had the 
following composition : — 


Oxygen . 

Sampio 1. 

15-48 

Sanijile 2. 
. 15-52 

Carbonic acid . 

4-22 

4-26 

Carbonic oxide 

1-07 

1-10 

Hydrogen 

0-48| 

. 79-12 

Nitrogen and argon . 

78-75 f 


100-00 

100-00 


He reported that ** the composition of the sample ct)rresponds to a 
mixture produced by the combustion of wood or otlier similar material. 
Inhalation of air of this composition would produce helplessness (in a 
man) within about seven or eight minutes at most, and would soon 
cause death. A candle would not burn in such air, but would just do 
so on addition of a third of its volume of fresh air. The mixture 
would then still be intensely poisonous, and would still be so if diluted 
with four times its volume of fresh air. When diluted with nine times 
its volume of fresh air it would still be capable of rendering a man 
unable to walk” {vide also Dr. Haldane, ‘‘The Causes of Death in 
Colliery Explosions and Underground Fires ”). 

Duration* — The symptoms will commence within a very few 
seconds of breathing CO, and if the proportion of gas is at all high, 
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aaj’ as much as 1 per cent., they will very rapidly mount to a severe 
degree {vide Cases). It is probable that live minutes’ exposure to 
1 per cent. CO would inevitably be fatal, but the time would 
obviously vary witli the j)orcentage. In the ordinary cases in bed- 
rooms, etc., data are seldom available for deciding the question. 
Letheby found that 2 per cent, killed a guinea-pig in two minutes 
and ^ per cent, killed birds in three minutes. Sir Thomas Stevenson 
found ^ per cent, fatal to mice. The action of carbonic oxide on the 
body is that of a i)ure narcotic poison. Tourdes lias ascertained that 
rabbits died in twent 3 '-three minutes when kept in an atmosphere 
containing one-fifteenth of its volume of pure carbonic oxide, 
when the proportion was one-thirtieth they died in thirty-seven 
minutes, and when one-eighth in seven minutes. Even so small 
a quantity as per cent, is noxious to animals. The animals 
showed no sign of pain ; they fell insensible, and either died at 
once, without convulsions, or they graduall}’^ passed into a state of 
profound coma. 

Symptoms. — One of its first effects is to create an utter prostra- 
tion of strength, so that even in a iierson awake and active the gas 
may spcedilv produce perfect inability to move or to call for assistance. 
Sir Thos. Stevenson has had personal experience of this. In one 
instance a charcoal brazier was left, only for a short time, in the cell of 
a prison. It was removed, and the prisoners went to sleep. Thej^ 
experienced no tiarticular ellects at first, but after some hours two 
were found dead. 'J’hus, then, an atmosphere which can be breathed 
for a short time with impunity may ultimately destroy life. 

Carbonic oxide when inhaled for a short time produces headache, 
pulsation in the temples, giddiness, nausea, vomiting, and great ])ros- 
tration. These symptoms are followed, in fatal cases, by insensibility 
and coma. Convulsions have also been observed. The blood is 
brightened in colour by this gas, wdiile it is darkened by carbonic acid. 
The bright red colour is duo to CO-hajinoglobin, wliicli is a stable 
and comparalivoly permanent body. It has been found as long as 
three weeks aftoi’ death. 

For a very gra])hic account of the symptoms, vide B, M. J,, 2, 1898, 
p. 33. Dr. liC Neve Foster says there : — “ Tlie poison took efiect 
most suddenly ; probably its action was accelerated by the exertion of 
climbing rapidly. I felt decidedly queer when I reached the 115 
fathom level, and thought a drop of brandy might revive me. I took 
out my little brjindy flask, but already my fingers seemed incapable of 
doing the work properly, and someone unscrewed the stopper for me. 

I took a small sip and sat dowm. Everything then seemed in a whirl, 
and the atmosi>here seemed to be a dense white fog. This must have 
been, so far as I can judge, a little before 1 p.m. . . . Sitting next 
to me was Mr. Williams, and within a few feet were Captain Ileddiclifle 
and Henry Clague ; the men wdjo had remained all the time at the 
115 fathom level, or at all events had not descended as low as we did, 
had started to climb to the surface, but of their starting 1 have no 
recollection. A curious fact is that we all sat without moving or Irying 
to escape ; the foot of the ladder was close by, j^et none of us made anj' 
effort to go to it and asceml even a single rung. We none of us tried 
to w^alk a dozen steps, which would before led us to the other side of the 
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shaft partition, where we all knew that there was a current of better 
air. We simply sat on and on.” 

Treatment. — Tliis is, unlike that in CO2 poisoning, of but little 
avail, but if time be allowed, fresh air or pure oxygen and artificial 
respiration are the onl}^ available means. The cause of this lack ot 
result resides in the fact alread}' noted, that 0 cannot drive out CO 
from its combination witli lucmoglobin, and CO-lumnoglobin is 
useless if not actively poisonous. Ammonia, strychnijie hypodermically, 
and other rapidl}^ diflusiblo stimulants should be tried it available. 

Post-mortem Appearances. — Beyond the bright red cohnir ot 
the blood, there are no appearances either suggestive or indicative of 
CO poisoning. 

Full details of the post-mortem appearances met with in poisoning 
hy coke-finnes and the vapours of burning cliareoal, are given by 
lia IJarpe {Rev. Med. de la Sivinse Rom., 1885, p. 101), and by 
Cullingwortli {Med. Chron., 2, p. 80). 

Analysis. — Tin) J)resence of carbonic oxide in the blood and blood- 
tinged fluids from the viscera may be demonstrated in various ways. 1. 
tlie persistent vermilion-coloured hue of the fluids. 2. By the spectro- 
scope the two bands of carbonic oxide bremoglobin are seen to be more 
refrangible than tliose of ox^^-luemoglobin. In making the examination 
it is best to use a spectroscope which enables the t)perator to view the 
two spectra superposed — that of the blood under examination, and that 
of normal blood. The differences in refrangibility of the bands of oxy* 
bfemoglobin and of carbonic oxide Inemoglohin are then clearly seen. 
8. The non-disappearance of the two-handed si)0ctnim witli the ap- 
pearance of a one-handed sjiectrum, on tlie addition of a reducing 
agent. Stokes’s solution is host for this purpose when the blood is 
fresh. 4. The persistence of tlic floj*id colour, and of the two-handed 
spectrum, for days and even weeks, even when the blood through 
deifom position smells strongly of sulphide of ammonium (sulphuretted 
hydrogen). In order to test the irreducibility of the carbonic oxide 
lucmoglobin, Stokes’s solution is now no longer admissible, since it 
blackens when brought into contact with the putrid blood. Yellow’^ 
sulphide of ammoniun is at this stage the best solution to use for the 
l^urpose. 5. Ordinary blood when mixed with a 30 per cent, solution 
of caustic soda and stirred, forms greenish streaky clots, whereas blood 
charged with carbonic oxide affords reddish streaky clots. G. Normal 
blood when diluted witli fifty times its volume of water, and then 
treated successively with yelloiv sulphide of ammonium in the proportion 
of two drops to a fluid ounce, followed by three drops of ordinaiy B.P. 
acetic acid, afl‘ords a grey colour, whereas carbonic oxide blood 
similarly treated affords a bright red coloration. Vide also works of 
Physiology (Landois and Stirling, Foster, etc.). 

Cases. — In I808 an inquiry took place into the cause of death of fourteen persons, 
owing to fire in a house in BlooInsbu^J^ The medical witness, on examining the 
bodies, found a redness of the muscles and a redness of the blood. lie therefore 
though^ that death was not caused hy suffocation, but from the inhalation of 
arsenical vapours, owing to some minerals containing arsenic having been partially 
consumed during the fire. But there was a total want of evidence to show that the 
vapours of arsenic, when breathed, would cause death so speedily as the noxious 
gases evolved by lire, or that they world redden the blood and muscles. On the 
other hand, the breathing of carbonic oxide would explain these facts. 

M.J. — VOL. II.* 


37 



578 


POISONING BY FUMES FKOM STOVES. 


In Ilia annual repoi*t for 189fi, Mr. W. N. Atkinson, Her Majesty’s Inspector of 
Mines for North Stafford slhro, p;ives a detailed account of an accident which unfortu- 
nately led to the death by carbonic oxide ])oisoninf? of a young mining engineer of 
great proiuiso, the mauagor of Stutton llosshurst Colliery. The cause of death was 
investigated with great skill and thoroughness by Mr. Atkinson, and is of special 
medical iutei’ost on account of the sniallnoss of the percontago of car))onio oxide 
which proved fatal. The manager, who was accompanied by the under-manager, 
James Ilodh(*a(I, had to examine a disused part of the mine, and in the course of 
this work endeavoured to pass along a passage nearly half a mile in length leading 
to one of the shafts. Wlien within about a hundred yards of the fj-esh air at the end 
of this ])assage both men began to feel much exhausted, ami the manager was unable 
to get further. After doing all he could to help him Rtnlheiid struggled on alone 
into the fresh air. As soon as ho had recovered sufficiently to ho able to walk he 
returned ami succeeded in helping the manager to within ten or fifteen yards of 
the fresh air, but ho again fell, and was only able to crawl out. With undaunted 
courage lie wont back a second time, but the manager was now unconscious, and 
Bedhead had not strength to move liim, and on returning to the fresh air ho 
himself became unconscious, and remained so for some time. When ho came to 
himself he succeeded in summoning assistauco, but the manager was found to be 
dead (B. M, J., 2, 1897). 

Vide also /?. M. J., 2, 1898, p. 32, for tlie Snaefoll case, report 
Prof. Le Neve Foster. 

Poisoning by Fumes from Stoves. 

Ill many of tbe cases of poisoning by charcoal vapours, the effects 
seem to be due to both 00 and CO 2 . 

Cases. — A man wa.s cleaning the windows of throe small rooms on the basement- 
floor of a house. T'ho first room had a door opening into a court-yard; tlu5 others 
merely commnnicalod with each other h}^ a central dooj*, and there was no firophiee in 
any one of them. A brazier of burning charcoal had been placed in the outer room for 
the purpose of drying it, but it ajipcared that the deceased had slmt the outer door, 
and had removed tho brazier into the inner room of the throe, leaving tho communi- 
cating doors oi^on. In tiw} hours the man was found quite dead, lying on the floor 
of the middle room. The coiintonniico was pale, as well as tho whole f)f tho skin : 
the eyes were bright and staring, the pupils widely dilated, Iho lips bloodless, the 
jaws firmly fixed, tho tongue iirotruding; and tho face and the limbs wore cold. 
Some frotliy mucus had escaped from the mouth. The person who discovered the 
deceased, fouud the ashes in the brazier still burning, and ho experienced groat 
oppression in breatJiing. An inquest was held, without au inspection of the body, 
and a verdict of accidental death” returned. Tho body was afterwards inspected. 
On opening the head, the ve.ssels on tho surface of the brain wore foujid much 
disteiidod with dark Ihpiid Idood; the pia. mater was bedewed witli serum. Tho 
brain was of uniisiially lirm con.sistency, and iiumorous bloody points a]>peared on 
making a section of it. The lateral ventricles wen^ distended with about au ounce 
and a half of pale scrum, and tho vessels of the choroid plexus were much 
congested. The cerelH^llum was firm, and pressented on section nuiriorons bloody 
points. About two ounctJS of serum, tinged with blf) 0 (l, were collected from tbe 
base of tho skull. Tho Jungs had a slate-colour. On tbo loft side of tho chest there 
were eight ounces of serum, tinged with blood, and nearly an equal quantity on the 
right side. On cutting into tho organs, a largo fjuantity of serous fluid mixed with 
blood, e.scaped. Tln^ hroiujhial tubes were filled with a frothy lliiid tinged witli 
blood. Tbo poricardium contained an ounce of pale serum ; tho heart was enlarged 
— its cavities contained no blood : the liver and kidrie 5 "S were, however, much 
gorged. There was no doubt that the cause of death was tho inhalation of 
charcoal-vapour; and it is probable that tho man died from breathing but a 
comparatively small proportion. The capacity of the chambers must have nearly 
reached two thousand cubic feet ; tho deceased had been there only two ho’:rs, and 
wlien the person who discovered him entered the rooms, tlie air w^as not so vitiated 
but that he could breathe, although ivith some oppi'ession. The fuel was then in a 
state of combu^^tion. 

In a case of death from charcoal -vapoui\ which was referred to Paget and tho 
author, there was a considerable effusion of blood in tho sub-mucous tissue of the 
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Htomach. This appoaranco lot! at first to a sti’ong suspicion of irritant poisoning. 
A full investigation of the circumstances, however, showed that the snsincion was 
unfounded. The vapour had descended through a flue communicating with the 
bedroom in which deceased sloi)t with her husband : it destroyed the wife, and 
iioarlj^ killed the husband. A stove with burning charcoal had been placed in the 
room above that in which the couple slept, and an iron j^ipe conveyed the products 
of combustion into a lino, whence the}^^ descended into the bedroom and caused the 
fatal accident. It is sometimes difficult to account for fho mode by which these 
gaseous mixtures find their way into an apartinout. In the above-mentioned case 
there was groat difficulty in procuring correct information. There \vaa neither fire 
in the bedroom nor any source of combustion, and this at first strongthoned the 
suspicion tliat the husband must have poisoned the wife at their supper on the 
previous night. Devergio relates a somewhat similar case, in which the wife was 
found doatl in bed, while the husband, lying by her side, was in a state of 
uncoTisciousiioss, from which ho did not recover until the next day. In this case 
there was no stove nor fire, nor any source of combustion in the room. The noxious 
gases must have leaked into the room through fissures in a (‘hiinney adjoining 
it (Ann. d’llyg., IS71, 2, 441). A mother and daughter wont to bed. In the 
morning, the daughter was found on her face dead — ^the face livid, and there had 
been copious bleeding from the nose. The mother was insensible, and recovered 
only after many hours under treatment. The cause of the accident was traced to 
an imperfect joint in a furnac(i-ilue, which passed through the bedroom to a 
chimney. This adjoined their bed, and the leakage took place directly upon them. 
The door was shut, and th(i smell, when first i)orceived, was sui)posed to come in 
from the (nibsido. {Med, (htz,, vol. 47, p. 412). 

The case of the late Mr. tlnintin Ilogg, who was asphyxiated in 1903 at the 
Polytechnic, in the course of having a hot bath, deserves to be mentioned in order 
to emphfisise the danger of geysers in closed bath rooms without pro])er vontil.'itioii 
for the waste prcMlncts of <^onibustion of the gas. His doatli otliorwiso is only one 
of a large nunihor of such accidents occurring annually. It was attributed to the 
“products of the iricompleto coml)iist.iou from a gas heater.’* Zola, the eminent 
Froiicli author, mot with a similar fate in 1902 from a charcoal stove. 

rOlSONJNO BY AVaTKH-GAS. 

Source and Method of Oeeurrenee. — Recent successful 
iittcini>ts to introduce water-gas into tins country and into the Ujiited 
States of AniericM, as a lieating and illnniinating agent, liave given rise 
to serious accidents. Water-gas, made by passing steam over hot 
coke, is essentially a mixture of liydrogen and carbonic oxide gases, and 
<a)ntains about 40 per cent, of the latter gas. It is odourless, and 
highly poisonous. Many fatal accidents liave occurred in tlie United 
States of America from its escape into tlie air of rooms. 

For Toxicity, Symiitoms, etc., vide “ CO Poisoning.” 

Cases. — Oil Nov. 29, 1S89, two f»>rgemon, French and Fenwick, occupied a cabin 
in which there was a cooking stove heaWl by water-giis. By an accident the gas Avas 
oxtinguished, tlio tap being loft partially turned on. In the course of the day they 
were found dead, as if aslooii. Two days later the bodies were examined by several 
medical men in .a room of 39,000 cubic feet cap.acity, and lucoiviiig perhaps 1,000 
* cubic feet of fresh nir per minute. Before the bodies were well opened, several of 
those engaged were allected by the gas, which wns escaping into the room, and 
one seriously. All recovered. Two days after this, and four days after the deaths 
occurred, Sir Thomas Stevenson assisted at the post-mortem examinations, which 
had been abandoned on the previous occasion. The appearaiu'os were typical of those 
from carbonic oxide poisoning, viz. a rosy hue of the viscera and of the post-mortem 
hypostases (ecchymoses), a fresh appearance of the viscera, an exudation of rosy 
blood-stained fluid into the stomach, bladder, and cranial cavity. The rosj’’ hue of 
jiortions of the viscera was clearly visible seventeou months later, tlioiigli the organs 
were simply kept in glass-stoj)pered bottles. The blood also retixined its rosy hue 
for many weeks, and throughout this time showed the two absorption bands of 
carbonic oxide bsemoglobiu (Guy’s Hosp. Eep., 1889, p. 223). 

ft 
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At a meetiug of the Boyal Academy of Medicine, in Ireland, in May, 

Prof. McWeenoy brought forward no less than seven fatal cases in three years. Ho 
gave full details, and laid si)ecial stress on the presence of CO-ha?moglobin in the 
bodies. In the first group the family of four lived iii a house whore gas was not 
used and there wore no fittings. The gas had penetrated ijito it from a broken main 
in the street, with the result that one of the persons was found dead, and the others 
were more or less collapsed. The haomoglobiii in the fatal case contained much carbon 
monoxide. In the second gi’oup an attempt had been made to defraud the gas 
company by heading the gas into the house without it })assing through the meter. 
The indiarubber tube used in the attempt had slipped off, with the result that the 
family of three persons were asphyxiated in their sleep. The third group of cases 
was that of a man and his wife who were suffocated in a bedroom at a Dublin hotel 
by gas escaping from a wall-hrackot, the stoi)-cock of which was half oi^en. The 
last case was that of a young man who was asphyxiated in his bath by the carbon 
monoxido contained in fumes escaping from a badly constructed and un ventilated 
geyser.” The luemoglobin in this case was loaded with carbon monoxide. 
{Lancetf 1, 1904, p. 1427.) 

For references to inquests on thirtv-tbree cases, vide B. M. J.y 1, 
1897, p. 1308. 

Poisoning by Vapours of Lime Kilns, etc. 

These are really cases of CO and CO 2 poisoning, but the editor 
feels tliat Dr. Taylor’s remarks should be preserved. 

In the burning of lime, carbonic acid is given out abundanll}'; but, 
owing to the nature of the fuel used, carbonic oxide and sulpliurous 
acid are mixed with tlie gas. Persons who have incautiously slept in 
the neighbourhood of a burning lime-kiln during a winter^s night, have 
been destroyed by the respiration of these gases. The iliscovery of a 
dead body in such a situation would commonly suffice to indicate the 
real cause of death; but a practitioner ought not to be the less prepared 
to show that there existed no other apparent cause of death about the 
person. It is obvious that a person might be murdered, and the body 
placed subsequently near a kiln by the murderer in order to avert 
suspicion. If there are no marks of external violence, the stomach 
sliould he carefully examined for poison ; in tlie al>seiice of all external 
and internal injuries, medical evidence will avail but little ; for a person 
might be criminally suffocated, and his body, if found under the cir- 
cumstances above stated, would present scarcely any appearances ui)on 
which a medical opinion could be securely based. 

The vapours of hrkk-kilm are equally deleterious, the principal 
agents being carbonic acid and carbonic oxide; although, according to 
the state of combustion of the fuel, ammonia, hydrochloric acid, 
sulphuretted hydrogen, and sulpliurous acid may be also evolved. In 
1842, two boys were found dead on a brick-kiln near London, whither 
they had gi)ije for the purpose of roasting potatoes. Although the 
cause of deatli iu the two cases was clearly suffocation, in one instance 
the body was extremely livid, while in the other there was no lividity 
whatever. Such accidents are frequent. 

Rrick-kilns are frequently the subjects of injunction or action on 
the ground of their being public nuisances. There can be vo doubt 
that the vapours which they give off are noxious, i.e, injurious to 
health as well as offensive, and that tliey create great discomfort. 
They contaminate the air, and render it unfit for respiration. In 
contested cases of this kind, the meclical and general evidence is often 
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very conflicling. In a case of this kind, Re Tassell^ 1867, Wood, V.-C., 
in granting an injunction, justly observed that brick-burning was not 
tlie less a public nuisance because certain individuals were so peculiarly 
constituted as not to object to it, the real question being how far it 
affected the generality of persons of ordinary habits. The vapours of 
cement-kilns are quite as noxious as those of brick-kilns : carbonic and 
sulphurous acids predominate in them. 

I^OISONING BY CoAn-GAS. 

Source and Method of Occurrence.— Coal-gas, as is well 
known, is the product of distillation of coal. Its composition is very 
variable. An analysis of coal-gas, as supplied in London, shows that 
it contains percent. — of hydrogen, 46*43 ; of marsh gas, 3*89; carbonic 
oxide, 5*62 ; olefiant gas, 3*86 ; watery vapour, 2*48 ; nitrogen, 2*22 ; 
carbonic acid, *46. Carbonic oxide is the chief poisonous substance in 
coal-gas ; but there is little doubt that the heavier hydrocarbons also 
have a noxious influence. 

Poisoning by it is almost always due to carelessness in turning off 
gas-pipes at night, or to deliberate suicide (vide cases). The following 
incident, reported from America, is instructive : — 

Tbo main from the gaswc)rka was siuldonly turned off in the middle of the night, 
with the result that when the gas was turned on again, every household supjnied 
by the main was in danger either of poisoning or explosion. 

In 1901, coal-gas was responsible for thirt 3 ’'-one deaths, of which seveii 
were suicidal. It seems to be increasing in favour, to judge by the 
newspapers in 1904. 

(Joal-gas owes its peculiar odour chiefly to the vapour of naphtha, 
which thus indicates its presence. The odour begins to be perceptible 
in air when the gas forms only the l,000tli part; it is easily perceived 
wlien forming the TOOth part; but the odour is strongly marked wlien 
it forms the 160th part ('rourdos). Some i)ersonscan detect 1-10, 000th 
X^art ill air by the souse of smell. In most houses in which gas is 
burnt, the odour, owing to leakage, is plainly perceived ; aud it is a 
serious question whether health and life may not often he affected by 
the long-continued breathing of an atmosphere containing but a very 
small inox)ortiun of gas. The odour will always convey a sufficient 
warning against its poisonous effects. It should be known that this 
gas will penetrate into dwellings in an insidious manner. 

Toxicity and Fatal Dose. — Little can be said on this point. 
They x)robably closely corresx^oiid to those of simple CO. 

It is imxiossihle to determine exactly what x)roportion of this gas in 
air will destroy life. An atinosiDliere containing from 7 to 12 per cent, 
has been found to destroy dogs and rabbits in a few' minutes ; when 
the proi)ortion was from 1^ to 2 xx^** cent, it had little or no effect. 
With respect to man, it may destroy life if long breathed when forming 
about 9 per cent., Le, when it is in less than an exxflosivo x>i‘oportioii. 
Aldis observed that in ordinary coal-gas mixed with air, rats were 
rendered insensible in lialf a minute, and died in u minute and a half 
or two minutes. There was before death sx)asinodic action of the 
diaphragm. The gas was allowed to enter slowly into a bell-jar of air in 
which the animals were placed (•‘Med. and Chir. Trans.,'* 1862, p. 100). 
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Two children lost their lives owing to an escape from a defective 
gas pendant. In the manufacture of coal gas the proportion of carbon 
monoxide seems to bo on the increase, the deficiency of illuminating 
power being supplied by the addition of an “enricher.” In consequence 
of this excess of carbon monoxi<le, a leakage of coal-gas, barely 
recognisable by the smell, is distinctly dangerous to health. Lamie in 
1891 showed tliat carbon monoxide could be obtained from the 
desanguinatcd brains of dogs killed by the gas. That carbon monoxide 
is readily taken np hj' nerve tissue has been furtlier proved by Croizet, 
of Paris, wiio has shown that after the acute symptoms of jioisoning by 
the gas have passed away, secondary manifestations may appear in the 
form of peripheral neuritis and tropliic lesions {Lancet^ 2, 1J903, 
p. 1798). 

Chronic poisoning by illuminating gas has been carefully studied 
by Dr. J. C. Bayley, of New York. lie found that the prominent 
symptoms were auoemia, albuminuria, ami occasionally enlargement of 
the spleen, causing a simulation of malaria. The j)atients improved 
or quite recovered on btdng removed to a pure atmosphere. The 
poiso7iing was caused by gas having leaked slowly from mains and 
service pil)es, sometimes in such small quantity as to give no warning 
by the smell. Dr. J. T. Yarrow, jnn., lias described similar cases. In 
two eases he detected carbonyl hfemoglobiu in the l^lood, and in one 
case ill the uidne. It is noteworthy that coal-gas contains 7 per cent, 
of carbon monoxide, and recently manufactured water-gas (New York 
illuminating gas) from 80 to 45 per cent. {Laucety 2, 1902, p. 1772). 

Duration and Onset. — Tlje same as those of CO so far as is 
kriowui. 

Symptoms. — The symptoms produced by coal-gas, when mixed 
in a large proportion with air, are — giddiness, headache, nausea with 
vomiting, confusion of intellect, loss of consciousness, general weak- 
ness and depression, partial paralysis, convulsions, and tlie usual 
phenomena of asphyxia. Tii 1902 the editor met witli a case in a baby 
in wliicli tlie principal symptom, in fact the onl^' one, was vomiting 
{vide cases). Tliis gas may destroy life if long breathed, although so 
diluted as not to produce any serious effects iii the first instance. 
Insensibility may, however, be an early symptom in a very diluted 
atmosphere, and unless the person is speedily removed into fresh air 
he will die. In one case, a man entei*ed a hu ge open pipe four feet in 
diameter, ivljich liad been used for gas, to look for a leak. He thought 
all tiie gas liad betni let off. On entering the pipe he perceived a strong 
smell, and remembered nothing further. He was taken to the infirmary 
in an miconscioiis state, suffering from violent muscular contractions. 
He recovered in two days (Lancel, 1870, 2, p. BIG). The breathing of 
this gas renders a man entirely ])Owerless to give any alarm or make 
any effort to save himself. Stupefaction, and a Joss of all muscular 
power, speedily follow the inlialatioii of diluted coal-gas (“ Ann. 
d’Hyg.,’* 1870, 1, p. GO). Convulsions are sometimes seen {vide cases). 

Treatment. — Precisely the same as for CO poisoning. 
Post-mortem Appearances. — The appearances after death will 
be understood from the following cases : — A familj^ breatlied for forty 
hours an atmosphere contaminated witli coal-gas wliicli had escaped 
from a pipe passing near the cellar of* the house in which they lodged. 
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On the discovery of the accident four of the faniil)' were found dead. 
The father and mother still breathed ; in spite of treatment the father 
died in twenty-four hours, but the motlier recovered. Wlieu the live 
bodies were inspected, there was a great dillerence in the appearances; 
but the principal changes observed were, congestion of the brain anil 
its nieiubranes — the pia mater (inner membrane) being gorged with 
blood, and the whole surface of the brain intensely red. In three of 
the cases there was an effusion of blood (coagulate<i) on the dura mater 
and in the spinal canal. The lining-membrane of the air-passages was 
strongly injected, and there was spread over it a thick viscid froth, tinged 
with blood ; the substance of the lungs was of a bright-red colour, and 
the blood in the vessels was coagulated Ann. d’JIyg.,*’ Januaiy, 
1842). In two cases (duy’s Hosp. Hep., 1839, p, 75), there was found 
congestion of the brain and its membranes, with injection of the 
lining-membrane of the air-passages ; and the blood was remarkably 
licpiid. In addition to these effects noticeable to the eye, the nose will 
perceive a very strong smell of coal-gas on opening tlie body if there 
be not too long delay. I’liore is nothing at all distinctive except the 
smell, for the blood may be dai*k instead of red, as in the following : — 

A giis-fittor accidentally breathed coal-gas while connecting a tube with a meter. 
The skin was cold, the coriiea glazed, and the face pale and placid ; there was some 
froth about the mouth, the pupils were rather diluted, and the limbs supple. There 
was a strong smell of gas in the place, lie was working in a closet, and ho was 
found insensible on the toj) of a pair of stops in a sitting posture — his head on one 
side, his arms hanging down, and his back leaning against the w^all, in the attitude 
in which lie had been engaged at tliis w-ork. Ho had evidently died quietly and 
placidly on his seat, and had made no attempt to descend the steps, lie was last 
seen alive an hour belore lie was found dead, and ho no doubt (lied rapidly from 
llio inhalation of the gas. An inspection of tho body was made twenty-four hours 
after dcatli. Externally, tlie skin of the feuce and uiiper part of the bcaly was pale, 
rigidity was well marked, and there was general lividity of tho back of the body as 
well as of tbo limbs. The lilood was everj" where Huid, Tho brain and its mem- 
branes wore not congested, but wore rather pale than otiierwise; the ventricles 
contained a pale serum. Tho brain and cerebellum wore healthy in structure. 
There was a strong odour of coal-gas on exposing the brain. Tho lungs were of a 
dark-red colour, and did not collapse on raising tho sternum ; they were dark at 
the back of tho lobes from gravitation of blood; and their structure was liealthy. 
The windpipe and bronchi contained frothy mucus in some (|uantity. A powerful 
odour of gas was perceived on coinjiressing the lungs. The heart was healthy; 
the light cavities were distended with blood, the left wore nearly empty ; tlie blood 
was everywhere black. /There wa.s congestion of the abdominal viscera, but no 
other iiimsual appearance (“Med.-Chir. Trans.,’’ 1802, p. 100). 

Analysis. — The circumstances under which the accident occurs 
will generally suffice to establish the nature of the noxious agent. 
Coal-gas burns with a bright-white light, producing carbonic acid and 
water. A taper slniuld be cautiously applied to a sniall (piaiitity ; 
since, when the gas is mixed with tlie air in the proportion of from 11 
to 14 per cent., it is dangerously explosive. Fortliis reason no lighted 
candle should be taken into an apartment where an escajpe has occurred, 
until all the doors and windows have been for some time kept open, 
and the smell of gas has entirely disappeai’ed (see AletL Gaz., vol. 42, 
p. 343). The combustion of the gas, or its explosion with air, is a 
sufficient test of its nature ; the peculiar odour and the want of action 
on a salt of lead, if the gas is pure, will distinguish it from sulphuretted 
hydrogen. Coal-gas when passed through diluted blood turns it crimson, 
owing to the formation of CO-lflemoglobin. 
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Cases. — An aged worann and her granddaughter, who had heen annoyed by 
the escape of gas during the day, retired to bed ; and they were found dead 
about twelve hours afterwards. In January, 1883, a man retired to bod, leaving 
the gas-jet alight. The gjis was subsequently turnod olf at the meter, and 
turned on again in the morning. Ho was found dead from sullocation. This 
is a not infrequent accident. 

A set of cases occurred at Leeds, in 1870, in which four persons lost their 
lives from the breathing of coal-gas in a diluted state. The gas main had in 
it a crack from which the gas iiad leaked on each side of the party-wall 
between the tw'o houses in which the deceased })ersou8 lived. The air of the bedrooms 
had boon gradually impregnated with gas, causing loss of muscular j)owoi* and 
insensibility, and they appeared to have passed from sleep into death without 
making any effort to escape. 

Suicide by coal-gas lias become curiously prevalent in the last year 
or two. The following cases could be many times multiplied. 

In the Wandsworth Town Hall, on May 2nd, 1904, Mr. John Troutbeck 
held an inquiry regarding tlie death of James Cole, aged sixty-one, a port- 
manteau manufacturer, of Eglantine Road, Wandsworth. A son of the dc^coased 
said his father had been worried about business matters, and suffered from 
insomnia, following an attack of influenza, but ho had never threatened his life. 
When the witness last saw him on Wednesday night ho was playing cards with a 
friend. The widow stated that on Thursday morning she sent her little daughter 
to the deceased asking whether he was going to get up for breakfast. She returned 
and said, “ Mamma, dada has got a laece of tubing in his mouth, and ho is dead.” 
Witness ran into her husbaiuPs room and found the bed-clothes over his face. Gas 
was esca]>ing from a jaece of india-rubber tubing, which her daughter had removed 
from his mouth, and it was connected with the gus-jot. Dr. Ereybergor said 
death was due to coal-gas poisoning, and a voi*dict of suicide during temporary 
insanity was returned. 

Accidents remain us frequent now us ever ; the following case is 
tliiis reported by Mr. J, 'J\ Jaek.soii (Lancet^ 1896, p. 1792). It shows 
some nitlier un usual symptoms. 

Two servants, the elder aged fifty-six jears and the younger aged fourteen 
years, were in the habit of sleeping together in a small, badly ventilated bedroom 
without a lirepl.'ioo, and in which there was a gas-bracket by the w'indow. They 
were forbidden by their mistress to use the gas, and were supplied with a small 
safety oil-lamp and a candlestick. On the morning of April 25tlj, about seven 
o’clock, as thev di<l not a|>pear to be getting up at the usual lime, their mistress 
went up to their bedroom and immediately smelt a strong smell of gas, and upon 
their door being oj)ened found the room full of it. One of the sons coming U) nev 
assistaiico oponed the window and turnod off the gas-tap, from whir^h it had been 
efrcaping. lj]>oii looking roiiiul they saw t.ho elder patient lying half out of the 
bed and dearl, but seeing that the younger one was still breathing they carried lier 
into the next room, placed her on the bod, and opened the window. Mr. Jackson 
was siimiJioried a little before 8 a.m. ami found the woman dead, so ho attended 
to the girl iinincdiately. He found her lying on the bed quite unconscious, with 
the pupils widely dilated, the conjunctivno injected, and tho oxtremitios cold. The 
face was pallid, but not dusky, neither were the lips, Tho breathing w^as quick, 
but not laboured, and the pulse was ([uick and feeble. Hot bottli^s were applied to 
tho fe<d and legs and blankets thrown over them and mustard plasters to tho chest, 
the heart, ami the back of (he neck. She w^as given some sal volatile and water 
by the mouth w'itliout dilliculty. Shortly afterwards convulsions c.amo on alTecting 
llio facial muscles, with closure of tho jaws, and also both arms and liaiids. The 
h'gs did jiot appear to be .affected. With the assistance of another practitioner, 
wlio IukI also called in, artilicial respiration was perfoimed for a timo, but as 
there stiemod to be no difficulty in breathing this wfis left off. Hot coffco was given 
per rectum, and as the con viilsif>n.s .still continued bromide of potassium and Brandy 
were injecf('d by tlio rectum at intervals of three hours. Tho convulsions were 
accompanied by rosllossness and some jnoaning. Thero was no return of con- 
sciousness, and she rc-mained in tliis condition until 8.30 ]>.in., when tho breathing 
became more hurried, she coughed up blobd-staijicd, frothy mucus, her face 
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Locame covered with perspiration, and the pulse becoming more rapid she died 
about 10 p.m. There was no post-mortem oxaminatiou. On examining the 
servants’ room the candle was found quite burne<l down in the candlestick. The 
supposition is that the woman had been sitting up late, burnt out the candle, had 
lighted the gas and had not properly turned it off, or in attempting to do it 
had turned it slightly on when the flame went out. 

Poisoning py Sulphuuktted Hydrogen (SH 2 ). 

Source and Method of Occurrence. — Solutions of tliis gas and 
the gas itself are largelj" used as a testing reagent in chemical 
processes, and it is manufactured in proportionate commercial 
quantities. It is also found with other gases in sewers and privies, 
etc., and is one of the deleterious components of exhalations from these 
places helping to produce symptoms in men working in them. 

The men who were engaged in working at the Thames Tiiiiiiel 
suflfered severely, during the excavation, from the presemee of this gas 
in the atmosi)here in which were obliged to work. The air, as 
well as tlie water which trickled through the roof, was found to contain 
sulphuretted hj^drogen : it was probably derived from the action of the 
water on iron-pyrites in thci clay : it issued in sudden jets. Poisoning 

this gas is always either accidental or (very rarely) suicidal. The 
very otrensive odour which a small portion of it communicates to a 
large quantity of air is suflicient to announce its presence, and thus, 
with due caution, to prevent any dangerous consequences. The 
Lancet^ 1, 1903, [k 225, contains an interesting article on the subject 
by Thos. Oliver ; three fatal (^ascs are there reported, with experimental 
observations on tlie cause of death. 

Toxicity and Fatal Dose. — When breathed in its pure state it is 
said to be instantly fatal. The editor thinks this may be true, though 
he is unable to find any corroborative evidence. Parent- 1 )iichatelet 
observed that workmen breathed with impunity an atmosphere con- 
taining 1 per cent, of sulphuretted hydrogen ; and he states that he 
himself had breathed, without serious symptoms ensuing, air which 
contained three per cent. In drains and sewers, rats and other vermin 
are found to live in large numbers ; and, according to Graultier de 
Claubry, when the air in these localities contains from 2 to 8 per cent, 
of this gas (Deverghi, “ Aled. Leg.,” vol. 2, p. 520). Thus sul- 
phuretted hydrogen does not appear to be so energetic as Theiiard’s 
experiments would lead us to suppose. An atmosphere containing 
from 6 to 8 per cent, of the gas might speedily kill, although nothing 
certain is known of the smallest proportion required to destroy human 
life. One fact, however, is worthy of attention, namel}^ that the 
breathing of an atmosphere only slightly impregnated with the gas 
may, if long continued, seriously affect a person, destroy^ health, and 
even cause death, [Such was Dr. Taylor’s statement, but his evidence 
is inconclusive. — E d.] 

In fatal cases Dr. Tlios. Oliver found that metluemoglobiii was 
always present, but he hesitated to ascribe der.th to this fact {Lancety 1, 
1903, p. 225). 

Labourers in cliemical works are quite familiar with sulphuretted 
hydrogen gas and its usual effects on tlie system ; for it is not by any 
means unusual for persons exposed to its fumes to become gassed,'’ 
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ns the saying is — tliat is, they pass into a condition of insensibility 
which lasts a vaiiable time, and wlien coming round they are very 
often sick and dazed, and have a sense of oppression about the chest, 
and there is often a good deal of prostration for a day or two after- 
w^ards. Sometimes indeed, tliougli very rarely, the insensibility 
ends in death. It is, however, very unusual for lasting or permanent 
effects to be ])roduced upon the nervous system such as come under 
the designation of insanity. Indeed, I am not aware that an}' such 
cases have been recorded before (Wiglesworth, B. M. e/., 2, 1892, 
p. 124). 

Duration. — The symptoms appear very rapidly when the gas is 
present in anything like large quantities, and rapidly jncve fatal. In 
cases where the gas is more diluted the symptoms 0 (jcur much more 
slowdy. 

As with carbonic acid, an atmosphere containing sulphuretted 
hydrogen, that may be breathed for a short time with impunity, may 
ultimately destroy life. 

Symptoms. — Tlie symptoms j»roduced h}^ sulpliuretted liydrogen 
vary according to the degree of concentration in which it is breathed. 
When hreatlied in a moderately diluted state, the person soon falls 
inanimate. According to llie account given by tliose who have 
recovered, this state of inanimation is preceded by a sense of weiglit 
in the stomach and in tlie temples, giddiness, nausea, sudden weakness, 
and loss of motion and sensation. If the gas in a still less concen- 
trated state he breathed for some time, insensihility, coma, or tetanus 
with delirium supervene, j^receded by convulsions, or j^ain and weak- 
ness over tlie whole body. The skin in such cases is commonly cold, 
the pulse iiregular, and tlie breathing laborious. When the air is but 
slight!}' eontamijiated with the gas, it may be breailied for a long time 
without jiroducing any serious symptoms ; sometimes there is a feeling 
of nausea or sickness, nccompajiied by pain in the head, or diffused 
pains in the abdomen. The symptoms are often observed to affect 
those who are engaged in cliemical manipulations with this gas. 
Sulphuretted hydrogen appears to act like a narcotic poison when 
highly concentrated, but like a narcotico-irritant when much diluted 
with air. 

In the chronic case of tlie Thames Tunnel w'orkmen the symptoms 
are tlius described by Dr. Taylor. 

As a result of breatliing this atmosphere tlie strongest and most 
robust men were, in the course of a ftwv months, leduced to an extreme 
state of exhaustion, and several died. The symptoms wdtli which they 
were first affected were giddiness, sickness, and general debility; they 
became emaciated, and fell into a state of low fever, accompanied by 
delirium. In one case, tlie face of the man was pale, the lips of a 
violet hue, the eyes sunk, witli dark areolae around them, and the 
whole muscular system was flabby and emaciated. Chlorinated lime 
and other remedies were tried for the purification of the air; but the 
evil did not entirely cease until the tunnel w'as so far completed that 
thciie was a communication from one side to the other, ancf frei^ 
ventilation estahlislied throughout. 

Wigleswortli alleges that insanity may be the result of the inhala- 
tion of sulphuretted hydrogen, and athluces two cases in support of 
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this view ; but tlie evidence is not thoroughly conclusive (JS. 3/. J., 
1892, 2, p. 124), 

iSreatment. — An immccUate removiil to pure air, and the api)lica- 
tioii of stimulants, with cold effusion, may suffice to restore life in 
those badly affected in the acute form, but in the chronic cases 
means must obviously be taken either to purifj'^ the air, or if this 
is impossible, the men must only work for very short periods in the 
atmosphere. 

Post-mortem Appearances. — The gas is absorbed into the blood, 
to wliicli it gives a brownish-black colour by combining with the red 
blood-pigment, forming SH2-Iia3moglobin, and it is in tliis state circu- 
lated tlirougliout the body. On examining the bodies of persons who 
have died from the effects of sulphuretted hydrogen, wlien breathed 
ill a concentrated form, and the inspection was recent, the following 
appearances have been observed : — The mucous membrane of the nose 
and throat is commonly covered by a brownish viscid fluid. An 
offensive odour is exhaled from all the cavities and soft parts of the 
body. These exhalations, if received into the lungs of those engaged 
ill making the inspection, sometimes give rise to nausea and other 
unpleasant symptoms, and may even cause syn<?ope or asphyxia. The 
muscles of the bculy are of a dark colour, and are not susceptible to 
the ele(*tric stimulus. The lungs, liver, and the soft organs generally, 
are distended with black liquid blood. There is also great congestion 
of the right side of the heart, and the blood has been found every- 
where liquid and dark-coloured. The body rai)idly undergoes tlie 
putrefactive process. 3Vhen death has occurred from the breathing of 
this gas in a more diluted form, the appearances arc less marked. 
There is then general congestion of the internal organs, witli a dark 
and li<[iii(l state of the blood. In fact, in such cases the appearances 
can scai’cely he distingiiislied from those produced by carbonic acid. 
Four men lost tlieir lives in the Fleet Lane 8ewer in i ebruary, 1861 : 
the}^ were found deail, ami there was no doubt sulphuretted hydrogen 
was the cause of death. An account of the appearances presented by 
the bodies was given by Holden and Letheb}^ {Lancet, 1861, 1, 

p. 187). The eyes and mouth were open, the lij)S and tongue livid, 
the pupils widely dilated, the blood black and fluid, the lungs con- 
gested, the heart full of bhuik fluid blood, the right side gorged, and 
there was a bloody I'roth in the windpipe. In tlie brain tlie large 
vessels of the dura mater were full of black fluid blood. 

Exc(ii»t for the smell there are no diagnostic features in the post- 
inortem appearances. 

Analysis. — The detection of the gas by the nose is the best tost, 
hut corroborative tests may be apjdied b}' obtaining the sulphides of 
three or four metals from solutions of the gas by addition of soluble 
suits of the respective metals. 

Cases. — In 1S57, wix i>orson8 lost their lives at Chiator Moor by the respiration 
of sulphuretted hydrogen in a diluted form, by reason of their having slept in 
small close noii-venlilated rooms, into which the gus had penetrated. Throe of the 
de<?eafted persons— a husband, wife, and child, of one family — hud retired to rest, in 
their usual health. Two of them were found the lU'xt morning dead in bed, and 
a third (the child) was found in a state of insensibility, and lingered until the 
afternoon of the same day, when she died. The fourth, a healthy adult, retired to 
sleep in his bod, with his door closed, and ho was found dead in an hour. The 
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fifth, a child, was taken ill on the morning of the 11th, and died the same day. 
The sixth was taken ill on the inoniing of the 10th, and died on June 12th. 

The SNaaptonis complained of by those who recovered wore nausea, sickness, 
giddiness, and insensibility. In one child iho pupils were found dilated, viscid 
mucus escaped from the nostrils, and there was congestion of the lungs and 
kidneys, as well os t)f the membranes of the brain. In the adult who died in 
an hour, the puj^ils wore natural, the jaws firmly clonchod, the fingers con- 
tracted. and tlie nails blue; there was groat cadaveric lividity, and a quantity 
of fluid with frothy mu<*us issue<l from tho nostrils and mouth. The lungs 
were much eongostod, and serum was effused in th<3 cavity of the chest. The heart 
contained a little fluid blood, and was somewhat flaccid. The mucous membnine 
of the \vindx>ipo and gullet was I'cddor than natimil. In tho windpijjo there 
was frothy mucus. The stomach, as well as the large and small intestines, 
w'4iro highly congested, but otherwise healthy. Tho brain and its membranes 
wore greatly engorged with blood, which, as in tho body generally, was very 
dark and fluid. Wilson, who examined the body of the child, drew tho con- 
clusion, which was confirmed by tho subsequent inquiry, that death had been 
caused by sulpluiretted liydrogen. Thoini)son, who examined tho body of the 
man, also inferred that some noxious gas or gases had destroyed life. Tho 
cottages in which tho accidents hud occurred w'oro built upon a heaii of iron- 
slag w'hich also abutted on tho premises behind. This slag contained, among 
other matters, sulphides of iron and calcium. A foul smell, compared to that 
of cindens extinguislied by w’ater, had for some time been perceivod about the 
reborns, cliiefly at night, wdien the doors and window^s wore closed; and the day 
before the occurrence a heavy stomi of rain had washed througli the slag-heap, 
and aggravated the effects. The heap of slag was burning in cortaiii parts, and 
sidi)liuvotted hyibogoii w'as evolved in large quantities at a depth of a few feet. 
A fortnight after tho deaths, <ni removing the Hags in the lower rooms, tho slag 
below' was found danqi, and sulxdiiiretted hygrogou was still issuing from it. 
The w’hite-lead paint in the closets was partlj” converted into black sulphide, 
and this chemiciil change w^as found in x)atcUes on the chamber door of one small 
room in whicli two 2 )orsoiis had died. 

Tlio symj)toms, so far as tliey w'ere observed in th(} survivoi’s, the ap^joarancos 
in the dead bodies, and tho cliemical nature of the wot slag beneath tho foundation, 
left no reasonable doubt that during the night, with the doors and windows 
closed, sulphuretted hydrogen had o.scaj)cd in siilficiont (xuantity to x>ciisou the 
air of a small room and destroy life ; and a v(udict was I'eturned to this 
effect. A suggestion was made that carbonic acid might have caused the 
.synqjtoms and death, but there was no source of carbonic acid but tho breath; 
and there is no instance known of tiny adult having breathed himself to death in 
an hour, in a room containing HOO cubic feet of air— not to nioution that persons 
had slejd. in similar rooms in the same row' of cottages, at a distance from tho slag- 
heai>, w’ithout perishing from such a cause. Another theory wais put forward, to 
tho otfect that carbonic oxide in the vapours of some blast-furnaces had found its 
way into the rooui.s W'hcre these per.sons had died; but the nature of the h)cality 
and the distance of the furiiacje.s rendered this impossible. l*eisoiis who had left 
their windows oj>en, wlioreby lliose vapours might have freely entered, escaped, 
while the deaths occurred only in those houses in which the doors and window's 
were (;oirjj)Ietoly closed, ft is liighl}' ju'obablo that the auli)huretted hydrogen was 
mixed with other gases and va])ours ; but the circumstances left no doubt that it 
was tlio principal agent; of death. This seoins to have been clearly established by 
the fact, that after a channel had be(ui cut througli the slag-hoap, and the slag 
removed, no further accidents occiu’red. 

The following case is unusual in the temporary recovery followed 
hy death ; — 

AVliilo the students at the Indusln’al Institute of Idlle wore engaged in the 
determination of chemical salts in the Laboratory on Wednesday last, Monsieur 
Boaubois, aged twenty-two, opened tho apparatus in which the sulphifrottcd 
liydrogen was being xaepared, and immediatol}" fell suffocated to tho ground, 
lie was, however, able to get ux) in a few seconds, went out into the fresh 
air, and soon f(3lt hotter. AI. Beaubois had hardly loft the laboratory when 
M. Giraiid, aged eighteen, also fell to tho ground, although, as it axjpoars, he 
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was standing several yards away froin the apparatus. His fall was so violent 
that it was thought that he hod been killed, and he was carried out into the court- 
yard, where, however, he soon regained consciousness. During more tlian an 
hour ho walked about the court with the help of his friends, and appeared to have 
quite recovered. Towards three o’clock in the afternoon, liowevor, ho fainted 
again, and remained unconscious, apparently asleep. The doctor was sent for, and 
oi’dei'ed his removal to the hospital, where his case received the greatest attention. 
He failed, however, to regain consciousness, and died at one o’clock on Friday 
morning [Fhxtrm, t/oar., November, 1899). 

Poisoning by Skwku Gas and Exhalations from Dead Bodies. 

Source and Method of Occurrence— Tliis is sufficiently 
explained by the title. The cases are always accidental, though it is 
easily conceivable that a suicide or a lioinicide iniglit thus he effected. 

Ill 1838, two persons were killed by the effluvia which had collected 
in one of these deep graves kept open in Aldgate Churchyard. AVith 
ordinary precautions, and the use of deodorizers, tlie remains of the 
dead may he removed and transported to otlier localities witliout injury 
to the living. AVithin a few jT^ars many bodies have been tlms removecl, 
without ill effects, from Bondon cemeteries, as that of St. Andrew’s, 
Holhorn, and St. Pancras (See Devergie in “ Ann. d’Hyg,,” 1869, 2, 78). 

About the latter part of the 18tli century, from fifteen to twenty 
thousand bodies, in almost every stage of putrefaction, were removed 
from the Ciinetiei’e des Innocents in Paris ; and the acoi<ieiits that 
occurred during the operations, wliicdi lasted ten months, were, com- 
paratively speaking, few. The workmen acknowledged to Fourcroy 
that it was only in removing the recently interred oorp.ses, and those 
which wen* not far advanced in decomjiosition, that they inciirred any 
danger. In those cases the abdomen appeared to he much distended 
with gaseous matter ; wlien ruptured, there issued a bloody foetid 
liquid, ac<!onipanied by the evolution of a mephitic vapour — probably 
a mixture of carbonic acid and sulphuretted hydrogen. Those who 
breathed this vapour, as it escaped from the body, fell instautly into 
a state of insensihilit}^ and died; wJiilst others who were at a distance, 
and who consequently hreatlied it in a diluted state, were affected with 
nausea, giddiness, or fainting, lasting some hours, and followed by 
weakness and trembling of the limbs. Some years since, wlien it was 
the practice to bury the dead in the crowded cliurchyards ()f Tjondon, 
lives were frequently lost by reason of the noxious gases and effluvia 
which at once filled every grave as it was made. A grave tw(*nty feet 
deep was usually dug between strata of exposed coffins, and this grave 
was kept open until it was filled with bodies. 

It is well known that sulphuretted hydrogen in poisonous proportions 
may easily be given off from tlio very cojicentrated sewage contained in 
cesspools. It is often assumed, however, that the same danger cannot 
arise from the comparatively dilute liquid contained in ordinary sewers 
unless acid has been allowed to get into them and to come into contact 
with deposits containing sulphides, as in the case of the Lambetli 
accij[lent. Dr. Haldane (loc, ciL) says: — “The sewage ordinarily met 
with in well-l)uilt sewers does not contain sulphuretted hydrogen, nor 
does ordinary sewer air blacken lead paper. It seemed probable that 
so long as sewage is sufficiently aeraited there is no evolution of sulphur- 
etted hydrogen, the bacteria silnply oxidising the sulphur of the albumin 
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to sulphates, aiul tlie carbon and li 3 -drogen to carbonic acid and water, 
in the same manner as do the tissues themselves in the case of a living 
animal.** The East Mam case (below) is important as showing that under 
favourable conditions in summer the presence of acids or of sew'age as 
concentrated as that of a cesspool is not essential, licsides suliihuretted 
hydrogen, almost the onij' gas likelv to he 2 )resent in poisonous propor- 
tions in sewer air is the carbonic oxide of coal gas. Jt is well known 
that coal gus from leaks in the mains very fretpiently penetrates into 
sewers, and occasionallv causes explosions. It can usuaUy be recognised 
by its smell, though this may be absent if the gas has passed through 
fresh earth, oi* ma}* he disguised by the smell of sewage. If more than 
about 5 or G j)er cent, be present, the air of the sower will be cxi)losive ; 
and as sewer-men must always be 2 >rovided with lights, the j)oisonous 
action of more than 5 per cent, need hardly be considered. Now, as 
coal gas itself contains only about 5 ])er cent, of carbonic oxide, air 
containing 5 i>er (‘ent. of coal gas will only contain about 0*25 i)er cent, 
of carbonic oxi<le. Tlie ex 2 )eriments which 1 recently described in the 
Journal of Physiology show that 0*25 2 >er cent, of carbonic oxide 
would be at an}" rate sufficient to render a man absolutely helpless, so 
that if in a sewer he would 2 )*’obably be drowned. It would, however, 
require at least half an hour's ex 2 >osure to cause aiyy danger. Even 
with as little as 0*06 per cent, of carbonic oxide, or 1*2 per cent, of coal 
gas, a condition would be pi’odnced, after an hour or two, in which any 
extra exertions, such as that of climbing up a manhole, might give rise 
to temporary loss of consciousness or giddiness and thus easily cause a 
fatal accident. There is, therefore, no doubt that coal gas may be a 
source of serious danger in sewers, quite apart from its (‘xplosive 
properties, and 2 >i'<d)ably some cases of 2 ^oisoniijg have been due to it, 
though so far as I know no such case has been recorded. An observa- 
tion of the colour of the blood when diluted to goath with water, and 
compared in a test-tube witli the colour of a simila}’ly diluted solution 
of normal blood, would always decide the question (Haldane, l.c.). 

Toxicity and Fatal Dose, — Wo may state at once that the fatal 
dose is quite unknown. As regards the toxicity of sewer gases, while 
1 SH 2 seems to he tlie noxious jiart 2 )ar excellence, the balance cannot be 
considered to be free from sus]jicion, and it is on this account that sewer 
gas 2 ^oisoiiing receives some notice a 2 )art from SHq ami CO and CO 2 . 
Dr. Haldane, in the article below, say^s wherever sulidiuretted hydrogen 
is formed in sewage, marsh gas is 23robabl3" also formed in far greater 
amount,’* the possibility of suHbcatiou from simjde deficiency of 
oxygen in the air of a sewer must also be taken into account. In 
the Lancet for January 25th, 1896, p, 220, will be I'ound a long article 
on the subject by Dr. John Scott Haldane, liCct. in Phys. Univ. of 
Oxf., of which the following is a sketch. On July 21st, 1895, live men 
were killed in an accident at the East Ham Sewage Works. The air 
in the nianholo smelt very strongh" of decomposing sewage, but I had 
frequently’ been in sewers in which there was an equally uiq^leasant 
smell. I was unable to detect in myself any unusual sym23toms. • A 
careful analysis of the sam 2 ^ 1 e of air gave the following result : oxygen, 
20*84 per cent.; cmbonic acid, 0*10 2 >er cent. ; and nitrogen and argon, 
79*06 2 )er cent. As with the same gas-hqrette fresh air gave 20*91 i3er 
(?ent. of oxygen it follows that the oxygen in the samx^le vffiH diminished 
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by 0*07 per c«nt., and tlie carbonic acid increased by the sarno amount. 
Thus, according to the analysis, the air differe<l very little from normal 
air, and was only slightly less pure than that of average well-ventilated 
sewers such as those investigated by the late Professor Carnelly and 
myself. The sliglit vitiation detected by analysis would have required 
to be more than a hundred times as great to produce any serious action 
on a man. The result of the examination of tlie air thus threw no light 
on the cause of the accident, and was, at any rate, unfavourable to the 
theory that there ha<l been any dangerous deficiency of oxygen or 
excess of carbonic acid in the air. The live coals lowered into the 
manhole at the time of the occurrence burned perfectly brightlj", and 
this fact pointed strongly in tlie same direction. Flames are extin- 
guished when the proportion of oxygen in tlie air is diminished h}^ 3 or 
4 per cent., though this diminution causes no inconvenience to a man. 
It is true that if pure carbonic acid be added to air a ilaiiie will still 
burn in it until the atmosphere is such as to be capable of causing 
extreme respii'atory distress and other serious symptoms in a man 
breathing it ; but sucli an admixture of pure carbonic acid would not 
occur in a sewer. 

Dr. Haldane then proceeded to prove by experiments with the 
sewage itself and a mouse tliat the symptoms were due to SH 2 - He 
then discusses the liberation of SH 2 from sewage and its accumula- 
tion to a point of danger in the air, which point he puts at 0'07 per 
cent, on the authorit}^ of Lehmann, who says (“Arch, fur Hyg.,” 1892, 
p. 136) : “ This percentage is just sufficient to cause death after an 
exposure of about an hour or more in the case of various animals, and 
doubtless also in man.“ lielimaun is further quoted : “ In one of his 
experiments on man alarming symptoms were produced witliin a few 
minutes by an atmosphere containing about 0*05 per cent. The 
frequently quoted stateinoiit on Parent Duchatelet’s authority that 
a man can breathe 3 per cent, of sulphuretted hydrogen for a short 
time Avithont injury is certainly quite erroneous ; 3 per cent, would 
cause almost instantaneous death. Lelimaim found that 0*2 per 
cent, was sulficient to kill dogs and cats within one and a half minutes. 
Lehmaiiirs exiieriinents on man brought out clearly and for the first 
time the symptoms which are produced in men and animals wlien the 
proportion of sulphiii^etted hydrogen is becoming dangerous. The first 
symptoms are those of irritation of the eyes and respiratory mucous 
membrane. In consequence of the irritative action on tlie air passages 
there is ‘catching of the breath* and diminished frequency of the 
respiration. With increasing proportions of the gas or longer exposure 
these symptoms are accompanied by giddiness, etc.” Atliougli in the 
case of the East Ham accident the poisonous constituent in the sewer- 
air was suljihuretted hydrogen, yet it does not follow that cases of 
acute gas poisoning in sewers are alwaj's due to tlie same cause. After 
examining the evidence in several recent cases, liowever, I am inclined 
to think that they usuall^’^ are. On May 4th, 1894, two men were 
knock-ed down by gas and drowned in a sewei under the control of the 
Lambeth Vestry. The case was very thoroughly investigated at the 
inquest, and, tlirough the kindness of the engineer to tlie London 
County Council, I have been placed in possession of the whole of tlie 
evidence brought forward. It a*ppeared that three men who had been 
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sent in to measure a sewer were suddenly overcome by gas and fell 
into the water. Two were drowned, but tlie third regained conscious- 
ness, and succeeded with great difficulty in escaping. The sewer was 
an old and filthy one, containing much deposit, and it appeared that a 
quantity of warm water coiRaining about 1 per cent, of sulpliuric acid 
was daily discliarged into it from an oil refinery. The man who 
escaped did not notice the smell of rotten eggs, but observed steam 
coming down tlie sewer, and tlien suddenly exf)erieiiced a choking 
sensation and lost consciousness. PTis silver w^atch and chain were 
blackened. A man who afterwards attempted to rescue the other men 
noticed a smell like that of rotten eggs. He also experienced the 
clioking sensation, became giddy, and had to return. Another man, 
who went in later, said that the gas made his throat feel dry and his 
eyes smart. He described the smell as oily. A sample of sewage 
taken at the same place next day W'as analysed by Mr. Muter, who 
found in it 0*13 per cent, of free sulphuric acid and 10 per cent, by 
volume of sulphuretted hy<lrogen. Dr. Stevenson, who gave evidence 
at the inquest, expressed the opinion that the accident was due to 
dilute sulphuric acid coming in contact with sulphides present in 
the sewage and thus liberating sulphuretted hydrogen. An accident 
ill the Fleet Lane sewer in 1861 was attributed by Letlmby to a similar 
cause, although the presence of acid was not proved. 

Duration. — The above discussion shows quite conclusively that, 
whatever bo the cause of tlie symptoms, they occur very quickly indeed 
after exposure to the fumes, and deatli follows probably within a few 
seconds, or at most a few minutes, as a rule, though some of those who 
recovered Avould seem also to have been exposed for some much longer 
time. When recovery takes place, it is generally complete in about 
twenty-four hours, though in the B, M. r/., 1, 1896, p. 269, chorea is 
alleged to liave followed a non-fatal case. 

Symptoms. — All cases seem to be alike in the rapid onset of 
pow^erlessness, which in turn may lead to drowning, etc. In a case of 
multiple poisoning reported in the B, A/. 2, 1903, p. 846, it is said 

of the five men : — 

“ During their treatment in hospital the clinical features observed 
were very few, and nothing was discovered which throws aii^^ distinct 
light on the nature of the gas by which the men liad been afiecled. 
Some of them vomited while in the surgery, and one after removal to 
the ward, and all of them were in a state of semi-collapse, sufficient in 
one case to render the use of oxygen dcsiralde. When reaction set 
in they were all of them very incoherent and drowsy, and i-omaiiied so 
until next day, when some complained of much headache.” 

In 1903 the editor had a case in tlie London Hospital in which an 
attack of catarrhal jaundice was distinctly due to sewer gas. 

R. G. admitted to hospital, Decernbor 12th, lOO.'l. Came over queer” when at 
work in a sewer, shook all over, went homo, vomited continuously for some hours, 
and oiT ami on between November UOtli, the day of onset, and December 12th, the 
day of admission, and in addition he had pains in abdomen and in joints. Recame 
jaundiced on December 7th. Motions wore white and very offensive. lie had 
been a sower man thirteen years, and had never had any similar attack. Tie liad 
a headache on admissitm, but iiever showed any convulsions. Ho was discharged 
on December ilOth quite well, and the jaundice had disappeared. This man said 
two of lus mates had similar attacks to his o\fjn. 
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In Dr. Haldane’s case the following symptoms are reported: — 

“ The rescued man was in a comatose condition when brought up, 
and never recovered consciousness. He died in the West Ham 
Hospital almost eighteen liours later. Mr. Blake, resident medical 
officer to the hos^ntal, kindly furnished me witli information as to 
his symptoms. When he was brought in his respiration was slow and 
stertorous. There was no corneal reflex. Distinct c 3 ’'anosis was 
absent. There were constantly^ recurring clonic spasms of the arms 
and legs ; these spasms were repeated about every half-minute, and 
rendered it very difficult to cany out artificial respiration, which w^as 
emploj^ed for the first two hours. The e^'es were frequently directed 
towards one side. The temperature rose to 102^ F. some time 
after his admission. No s^unptoms of bronchitis were noticed. There 
was a discharge from the eyes indicative of conjunctivitis. Urine was 
passed involuntarily', and none could be collected. Inhalation of 
oxygen was tried, but without effect. Three hours before death the 
spasms ceased, and symptoms of oedema of the lungs appeared, and 
gi'adiially increased.” 

Treatment. — Precisely the same as for CO, CO 2 , and SH 2 in 
the ])ure form. 

Post-mortem Appearances. — Except for rapid decomposition 
there is nothing distinctive found. Dr. ITahlane thus records the 
autopsy of the case he dealt with : — 

At a post-inortom oxaininatioTi, conducted by Mr. Blake, Mr. J. II. Horton, and 
myself three daj's later, no fresh naked-ey’^e changes of any kind were discovered in 
the organs, with the exception of the lungs, which were more or loss mdeiuatous. 
The hlood was normal in appearance, and there woi*e no hsemorrhagos nor other 
gloss changes in the brain or spinal cord, which were both examined. Unfortu- 
nately, decomposition was already far advanced. Dr. Washbourn and Mr. Horton 
made a microscopic examination of parts of nearly all the organs, They^ found 
})atehes of broncho-piiouinonia in tlie lungs, but no distinctly recognisable fresh 
changes elsewhere. The brain, spinal cord, liver, kidneys, and heart were all 
examined. The body of one of the other men was also examined by Dr. Smith. The 
appearances were such as to suggest that death was duo to drowning. I examined 
a specimen of the blood, and ascertained that no carbonic oxide was present. There 
were no signs of Hiiy abnormality in the hremoglobin. Four men had thus been 
drowned while stupefied by the gas, while the fifth had apparently been killed by 
the gas alone. 

Analysis. — The'^odour of gases and vapours from sewers and 
from the dead is sufficient to determine their presence; even when they 
are diluted with a large quantity’' of atmospheric air. Sulphuretted 
hydrogen gas is at once identified by its action on paper previously 
dipped in a solution of salt of lead : if present, even in a veiy small 
pro 2 )ortion (1-100, 000th part), the moistened paper speedily acquires a 
brownish-black stain from the production of lead suli^hide. In a mixed 
atmosi)here of carbonic acid and sulphuretted hydrogen, the two gases 
may be separated by agitating the mixture witli a solution of acetate 
of lead, and treating the precipitate with acetic acid, which dissolves 
the carbonate and leaves siJiihide of lead. 

D:\^ Haldane {loc. cit.) remarks on the sineil : — 

“ As regards the failure of some of the men to recognise 
the siiecific smell of suliihuretted hydrogen, it must be remem- 
bered that wheu it is present in relatively large quantities the 
smell is not nearly so characteristic. The sense of smell for 

M.j. — VOL. ir: 88 



594 


SEWER GAS, &o., POISONING. 


sulphnretted hydrogen seems indeed to become paralysed, just 
as occurs in the case of skatol and other very strongly smelling 
substances. I have myself met wltli gas (coming from a heated coal- 
heap) which at once blackened lead paper, but in which I was quite 
miable to smell the sulphuretted hydrogen. The smell was quite 
perceptible, however, when I opened in tlie fresh air a bottle contain- 
ing a sample of the same gas.*’ OO2-, CO-, and SHa-hicmoglobin may 
be looked for {vide above). 

Cases. — The following is the one reported upon by Dr. Haldane ; 
it serves as a type of practically all the cases : — 

One of tli 0 men had gone down the ladder as usual to clear the accumulation 
fi’om the front of the screen. Before reaching tho bottom he said ho felt ill and 
began to return ; but when almost at the surface ho was overpowered, and fell oil 
the ladder into the sewage, which seems to have been about four feet deep at the 
time. (It was a rule that tho men were not to go down unless the top of tho sewer 
was free, so as to allow of tho ventilation being in operation. The ventilating shafts 
are connected with tho crown of tho sewor.) A companion who was assisting at 
tho surface immediately summoned help, and with rash but splendid courage throe 
men descended, otio after the other, to the rescue. They wore, however, all 
overpowered and fell off tho ladder to the bottom. Tho engineer in charge of the 
pumping-station was then called from his office, and seeing one of the men l 5 dng 
on tho top of tho screen, at once descended to his assistance, but fell off the ladder and 
was drowned. A bucketful of live coals was now brought from the engine-house 
and lowered into the munhole. After it had been withdrawn a man wont down 
with a rope round his bod 3 % but had to be drawn up again. Another man, also 
with a ropo round him, next went down, and was able to keep his footing. He 
succeeded in getting a rope round one of the men who, having fallen on tho top of 
tho screens, had not been drowned and was still breathing, though ([uito iiisonsiblo. 
The i)oisonous gas seemed now to have lessened in amount, and the bodies of the 
other men were soon recovered from the water. 

In the following case tlie actual lethal agent seems to have been 
doubtful. 

A curious case of sowor-gas poisoning occim'ed lately in connection with 
some sewerage work in Union Street, Southwark, which entails tho sub- 
stitution of a new for an old sower. Part of the work is so far complete 
that the roadway is filled iu again, and in this finished section so mo men 
had been engaged during tho night clearing out odd bricks and accjiimulated 
building rubbish. About 7 a.m. they knocked off work and proceeded along the 
sewer to the manhole. When only a few yards from thi.s, they seem to have 
walked into an atjoumulation of sewer-gas, nnd one after another they dropped 
<if)wn iiisonsiblo to the number of live, A sixth man, who was only partially over 
come, managed to roach tho inanliole and shouted for assistance, which was 
quickly accorded by a party of navvies working close at hand. After an 
unsuccessful effort had been made by ouo of their number, another navvy, named 
Jioonard Dallimore, got down, taking a rope with him, and one by one sent the 
men to the surface. During this process he wore no handkerchief nor otlier face 
protection, and the timo during which he was exposed is uncerhiin. On completing 
his task and emerging from the sewer he could only say that ho felt “ queer, and 
that lio could not have remained down much longer. On being brought to the 
surface, artificial respiration was applied to the unconscious men by some men of tho 
hbre Briga<le, to which an alarm had been given, and as soon as signs of life 
returned, the five men wore romovod to Guy’s Hospital. Under treatment there 
they quickly recovered, and had all been discharged after throe days. No blood 
from any of tho cases appears to have been examined, but spectroscopic exav.iination 
of the urine of the i)atients did not afford any evidence of destruction of red blood 
corpuscles. This negative observation, so far as it goes, seems to contra-indicate 
sulphuretted hydrogen as tho active constituent of tlie sewer- gas in this case. This 
is somewhat curious, for it is so constantly present in sewer-gas, and lethal in such 
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minute quantity, that in descriptions of sewer-gas poisoning many writers of text- 
books coniine themselves to detailing the effects of sulphuretted hydrogen alone. 
It is understood also that Dr. Stevenson went to see these cases, and from their 
appearance and rapid recovery expressed the opinion that the cause of their 
collapse in the Sf3wer could not have l)een sulphuretted hydrogen. The precise 
cause of thoii* condition therefore remains somewhat of a mystery (IL M, J,. 2, 
p. 815). 

The following account of a case taken from the Lancet, October, 
1903, p. 1196, shows liow these cases may come within the reach of the 
law. The “verdict of death by misadventure,” might easily on medi- 
cal evidence be converted into one of manslaughter against the i)ersons 
responsible for the sewerage operations. In tlic East Ilarn case the 
jury did censure tlie authorities. 

The city coroner, Mr. E. A. Gibson, hold an inquest on October 14th as to the 
death of a labourer, named Eoley, employed at some chemical works at Clayton, 
Manchester. IIo was working at tho foot of a well about 14 feet deep when he was 
ovorcomo by a rush of gas, was drawn up from tho well in an unconscious state, 
and died before a medical man arrived. A witness said that collapsed as he 

was descending tlio ladder, and tliat ho himself was overcome when going down to 
bring him iq). Another man tried to reach Fi)ley, but the fumes drove him back. 
The me<lical evidence was that death was caused by asphyxiation. After Foley 
was drawn up one witness noticed a smell of sulphuretted h 3 "drogon. One of the 
coi*poration river inspectors said that ho had investigated tho matter, and after he 
had taken a rod from one of the six-inch drains there was a rush of greenish liquid 
containing sulphuretted hjxlrogoii and carbon dioxide. Me said that the liquid 
which went into the drain was not the result of any process of manufacturo, “ it 
was drainage from a sump heap.” Such a mixture as wont into tho sewer would 
give off noxious gases. ‘‘The les.sou he drew from tho occurrence was that the 
danger could be sto})pod.” He did not think that there was negligence, but with 
their present knowledge tho firm should be oxpo(;tod to make the conditious 
differont. ‘‘Tlio presOTico of the gas in the well could not have been foreseen.” 
Dr. Ff)vvlor, chemist to the rivers department of the corporation, agreed with this 
twidoiK^e, and said that in tho course of the investigations more than (>00 samples 
had l»een taken from the well and drains. Tho coroner sai(l that it was clear that 
there was ‘ carbonite ' in this drain and that, coming in contact with the acid, it 
liad created carbon dioxide gas.” Whatever the chemical changes may have been 
a deadl}^ gas was prodiiaxl. “The jury could not come to the conclusion that there 
was anyone to blamo so far as tlie use of the sewer was concerned.” Tho verdict 
was “ ileath by misadventure.” Those deaths from sower gases, occurring as they 
4lo in Manchester too frequentl 3 % aro greatly to be deplored, for they ought to be 
guarded against. This was cvidontlj' felt by the juiy, “who added a recommenda- 
tion that the ('oriMuation should make use of their powers to keep noxious vapours out 
of the drains and sowers.” Tho}’^ also very properly “ strongl^y urged that where 
wells of this description wore used proper appliances should be at hand and that 
roi)es should alwaj^sbe used.” These aro self-evident precautions which ought not 
to roqumj enforcing hy a coronei ’s juiy, and something might surelj’^ be done to 
drive off noxious gases before tho de-scont of woi’kinen. 

For a somewhat similar case vide Lanvety 2, 1896, p. 744. 

For four series of cases where sewer gas was or seemed to be responsible for 
soptiemmia, ride U, M, J., 1, 1899, p. 201. 

The following occarred at Liverpool, November, 1895 ; it seems 
more likely to be a ease of CO xioisoiiing than of poisoning by SH^. 

An oxtraordiiiaiy case of suffocation occurred on board the banpiantine “ Euter- 
jirise,” of Monckton, New Brunswick, lying oii tho west side of Prince’s Dock. An 
able seatfian named Peter George, about 24 years of ago, was ordered to go into a 
large tank, used for storing water, to see to its condition, and he was suffocated by 
an accumulation of foul air or gases, occasioned presumably by a fire having beo 4 
burning in the tank. Another able seaman, named Joseph Keen Ijomber, went to 
assist George, and he also was overcome b}^ tho same cause, but ho was rescued in 
time to save his bfo TTiwlpir tho care of tho medical staff he was soon lirought 
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round, and later his condition showed signs of improvement. George’s body was 
conveyed to the Prince’s Dock Mortnarj’’ to await the holding of an inquest. 

An epileptic pauper was set to clean out a large tank, used as a cesspool. It 
contained about two feet of a dark turbid foetid fluid, and beneath it a layer of thick 
solid matter. The man fell into this tank. He was rescued in about three minutes, 
during one-hnlf of which time he was at intervals submerged. When removed ho 
was partially insensible. He was placed in a warm bed, and some brandy w^as 
given to him. Ho w^as not seen by a medical man for nearly four hours : he was 
then in a semi -comatose state, with a cold skin, livid face and lips, a feeble pulse, 
oppressed breathing, with a mucous rattle in the bronchial tubes and windpij)e. 
Ho vomited a quantity of black fa*tid liquid (cesspool liquid), and after this moi*o 
bi-andj" was given to him. In a few hours the coma had partially disappeared, but 
there was a strong tendoiK'y to sleep. The breathing was still laboured and 
oppressed, and he died twenty-four hours after the accident. 

Poisoning by Arseniuhetted Hydrogen. 

Source and Method of Occurrence. — The g«s is not used 
coinniercially by itself, hut arises in large quantities souietiines in 
chemical works. All recorded cases are accidental. Dixon Mann in 
the Ji. M. J., 1, 1896, p. 1382, records five cases, two of wliich were 
fatal, and at Accrington in August, 1900, ten cases occurred {Lancet^ 
1, 1901, p. 892). The latter are thus reported by l)i*. J. S. Clayton : — 

“The process in which tho men were engaged was the manufacture of zinc 
chloride from cnide zinc oxide and hydrochlonc acid. The zinc, oxide was a waste 
material obtained from galvaniHing iron, and w^as, in fact, a galvaniser’s refuse. 
Tho HCl was made on the promises, and admittedly contained arsenic. Unfor- 
tunately the finn made no quantitative anal^’^sis of those crude materials, but their 
chemist informed mo that a sort of examination was made of both, as is their usual 
custom, suflicient to show them that less than 0*1 per cent, of As was found in the 
HOI, and much less than that in the Zu, so little, in fact, as to make the quantity 
iinpoBsible to deteimine. They also stated that so far as they themselves knew no 
other case of AsHn poisoning had occurred during tho tw enty years that this ZnCl 

E rocess had been going on. That other cases have from time to time occiurred is 
owover (luite certain, very decided infoimation on this point being obtainable from 
the medical practitioners in the district, though of a loss intense character and only 
ill isolated cases. 

“On this occasion it appears that the men, for some reason, were eager to 
got through a certain amount of work by noon, and two or three extra hands 
were taken on. Tho vat was kept well going, and more fumes than usual may 
have been evolved. Tho day was W'^aim and unusually sultry. Tho fumes could not 
get aw'ay, and as the crude zinc oxide ])robubly had mixed with it a small quantity 
of zinc carbonate, from which COy would be evolved, tbe tendency of tho gas would 
bo dow'nivard, AsII;, itself being heavier than air. In addition to this tendency, 
there wmiild undoubtedly ho the powerful indraught exerted hj^ the furnace througli 
the open door. Instead of this freo access to tho air being a security, on this occa- 
sion it constituted a danger. As a matter of fact, the men working nearest to the 
vat on the platform, and furthest fiom tho well, suffered least, those down below in 
the well tho most. Of those on the platform there were throe. One was severely 
poisoned, one slightly, and the third escaped entirely. 

“ With respect to the remainder, four men were engaged shovelling zinc oxide 
from a cart on to the ground area, and wore at no time within ten yards of tho vat. 
All of these suffered more or lose severely, and throe others were occupied in loading 
barrows from this and conveying it up the gangway to the vicinity of tbe vat. 
These also were poisoned severely, one with a fatal termination on tho seventh day. 

“ Symptoms. — Tho symptoms in the ten cases here rofeiTed to were characteristic 
throughout, with the exce])tion of one inau who appeared to have absorbed a very 
small quantity of the gas, and who was correspondingly slightly affected. It is only 
necessary to (^uoto one case as typical of the series, that of the foreman, who was 
engaged in emptying bags into the vat, and who was the most sorioiisly affected of 
those at the vat. He was a robust, powerful man, and had been engaged at this 
particular work for sixteen years. If there can be such a thing as immunity from 
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AsHa lie should have afforded an example. lie had been at work there all the 
morning, and left his work at 2 p.m. At 2.30 he felt sick, nauseated, and depressed, 
with a hot, burning pain from his throat to his stomach, and with an intense thirst. 
This was soon followed by violent vomiting, at first of food, then of everything as 
soon as swallowed, even iced water. This again was followed by an equally severe 
diaiThoea ; the discharges wore at first loose foecal matter, then rice-watery, and 
finally contained blood. Added to this, there was hmmoglobinuria and a rapidly 
developing jaundice, which within twenty-four hours assumed an intense coppery 
hue. As is usual in those cases, and without any knowledge of the surrounding 
circumstances and the obvious cause, a diagnosis of cholera would have been 
pardonable within the first twelve hours. The whole effect was that of an 
irritant poison taken by the mouth, being evidence that the arsenic in the 
gaseous state was absorbed by the blood direct from the lungs, and in its passage 
through the walls of the stomach was separated there and acting directly. 
Doubtless also some may have been swallowed in the saliva. The feeling of depres- 
sion deepened into extreme prostration, the features were shrunk and cyanosed, the 
pulse tlu’eady, and the voice lost. These severe symptoms lasted with gradually 
diminishing severity for several days. The fooling of prostration, the aummia, 
the almost pale green colour of the skin which supervened on the disappearance 
of the jaundice, lasted for several weeks longer, and it was only after the lapse of 
five weeks that he was able to return to work. 

“ In the one fatal case the symptoms showed no variation from the above, 
excepting that there was no tendency to recovery. Towards the close there was 
suppression of urine, and after thirty-six hours of complete unconsciousness, he 
died on the seventh day. 

“ In all of these cases tliero was jaundice. In eight of them it was intense. 
In two only could it bo described as slight. In nine also there was hmmaturia. 
Intense thirst and a burning pain in the chest characterised the onset and earlier 
stages of all the cases. Diarrhoea was troublesome in five, and all the cases, with 
the single exception referred to, suffered from profound anmmia in the later stages 
of the disease. The eifect on the nervous s 3 »^stom was more or less severe in nine. In 
six of these the prostration and collapse of the earlier stage was very severe. 

“One man who was engaged with these ten, and who was on the platform nearly 
the whole time, escaped without auy symptoms whatever, and the varying degrees 
ill which they wore alfecteil Avould sooin to indicate that individual susceptibility 
played an important part. Tlio man who died could not have been described 
btifore this as a good life. He had been a heavy drinker, and the effects of chronic 
alcoholism no doubt militated against any tendency to rocovor 3 ^** 

On these cases Dr. Clayton also made the following comments : — 
The obvious deduction from this incident is that of Dr. Dixon 
Mann : — 

“ ‘It ouglit to be a standing rule at all works where any operations 
are performed in wliic'h hydrogen is largely produced from crude materials 
that the processes sliould be carried out in a closed vat, furnished with 
a sufficiently wide earthenware tube, so as to conduct the gases evolved 
directly into the tall chimney of the works.’ 

“ Jlitberto the recorded cases of arsenetted hydrogen poisoning have 
been comparatively few in number. In a very complete monograph on 
the subject by Drs. Dixon Mann and Gray Clegg {Manch. Med. 
Chron.^ 1895), a list of forty-nine cases is recorded which the 
authors believe includes all cases published up to that time. I am 
informed by Dr. Legge that the only cases reported to tlie Home Office 
since then, and the only cases of which 1 have obtained information as 
occurring in this country; have been two fatal cases and one non-fatal 
case which occurred at a Weldon chlorine still at Irvine, Ayrshire, and 
one at a zinc chloride works in Blackburn. These, together with the 
ten cases here recorded, would bring the total to sixty- three.” 
Analysis. — If required mu"bt be that of arsenic, q.v. 
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Poisoning by Unknown Gas from Dye Works. 

The editor thinks the following case of sufficient importance to he 
recorded, but the evidence is obviously' incomplete. It might be that 
arseniuretted hj drogen was the cause of death. Tlie case is reported 
from Withington, Manchester, b}" Dr. Saul, in the B. M. J.^ 
1, 1904, p. 487. 

“ A man, aged thirty-Boven j'earfl, came to m3' snrgory about 6 p.m. on Christmas 
Eve complaining of faintness and n^iusea. He said that about an hour previously, 
while preparing a dye mixtiirt 3 , he was suddenly' sei/iCd with nausea, followetl by 
repeate<l vomiting and prostration. Ho did not got better when out in the open 
air, so he came for advice. The in an was of sturdy build, but looked haggard; he 
was much agitated, and in dread of death. 

“ The first thing that struck mo was the changed appearance of his skin. His 
face was covered with a reddish rash, the mucous memlmino of liis mouth had a 
brownish discoloration, and there were two rounded black spots on the cheek. 
The rash extended to the gonoral surface of the body', and scattered over the trunk, 
upper aims, and thighs were groups of dark spots similar in character to those 011 
the face. They W’cre each a little smaller in size than a shilling piece, quite round, 
veiy black in the (ientro, and shading off to a grey towards the circumference. 
They were mostly'^ in groups of five, arranged lengthwise, but were each quite 
distinct, not raised, and not disappearing on iircsvsurt). 

“The pulse was 90 per minute ; the tempera tiiro 98 * 8 ^^; lieart and respiration were 
normal. He was perfectly' clear in all his stalomonts. His wife, who accompanied 
him, told mo that ho was temperate and careful as to his food and habits. I could 
not exaniiiio the contents of the stomach, as the repeated vomiting ha<l emptied it, 
hut was told that ho had not taken any thing injurious by^ the mouth in the shape 
of food or drink. His jaipils reacted iionnally' to liglit. The knee-jerk was slightly’^ 
increased, otherwise nothing abnormal was to be noticed, 

“ The sample of urine given ino was noi-mal. The man said he was sure he was 
not going to live, as some years ago a similar case happened at their works which 
ended fatally, 

“ It was evident that the attack was caused by' the inhalation of some poison 
which emanated from the d3'e mixture tlio man prepared, but I could not make 
sure what particular poison it could have been. 

“ The treatment ordered was rest in hod and an aperient of magnesium sulphate 
followed by bismuth. The patient improved rapidly. The lash became fuintor 011 
the following day', and he was able to retain fluid nourishment without any nausea. 
On the third day' from the time of the onset the rod rasli had disappoare<l, and all 
that remained of the black spots wore a few greyish crescentic lines. The patient 
felt fairl3' well, the only anxious point being occasional ])Oiiods of drowsiness and 
very sluggish reaction of the piii»il to liglit. The next two days ho continued to 
improve, anrl seemed almost well, but ho died quite suddenl}' on the sixth day' from 
the onset of the symptoms. 

“ At the inquest no fz esh light was throw'ii on the actual cause of death. It was 
concluded tliat the man ilied of blood poisoning caused by the inhaling of some 
noxious substance w'hich affected the blood directl3' and led to heart failure. What 
kind of substance it was we failed to ascertain. No aniline dyes wore used,” 


Caisson Disease, on Poisoning by (Jo:mpiiessed Am. 

Source and Method of Occurrence,— The development of 

engineering skill has led to this trouble being added to a list of 
diseases. I’lie w'orkinen toil in inmiense iron cylinders, which are 
filled with ordinary air at very great pressure for the jiurpoge of 
kee])ing out the w'atei*. 

The disease can hardly, perhaps, be called poisoning, and yet there 
is no other place foi* izitroducing the subject into a work on medical 
juris2>i*iidence. 



CAISSON DISEASE. 


699 


The cases arc obviously all accidental, and the only reason for dis- 
cussing it is that claims for compensation for injuries thus sustained 
may bo brought into court, and medical evidence may be required. 

"The literature of the subject is now nitlier extensive, dating back 
even to 1864, but becoming voluminous by 1880 or so {vide Clifford 
Allhutt's S 3 ^st. of Med.,” vol. 7, p. 43, article by Andrew Smith). 

Toxicity and Fatal Dose. — The accidents all depend upon a 
too rapid transition from a high atmospheric pressure to a low one. 
This is the essential cause, whatever may be the exact internal patho- 
logy of the process. With regard to this hitter point, opinions are still 
divided, the two main views being (a) that the sudden diminution in 
pressure leads to air emboli from the excessive disengagement of gas 
dissolved in the blood at high pressure ; (b) that the pressure i)roduce3 
changes in the blood distribution throughout the body (Allbutt, Z.c.). 
Dr. Wainwriglit {Lancet^ 2, 1900, p. 1792) draws attention to the fact 
that there are two separate groups of symptoms : those which occur on 
entering and those on leaving the high pressure conditions. 

Whatever be the truth of these theories, the fact remains that a 
veiy considerable number of deaths have occurred fi om caisson disease. 
In the last few years nearly 100 men have lost their lives from this 
complaint in the United States {Lancet^ 1, 1904, p. 841). It seems as 
though it were inevitable that some workmen should suffer in all cases 
where high air pressure work is carried on {B, M. J., 2, 1908, p. 936). 

Duration. — Varies exceedingly. It may last a few hours or six 
or eight days. Pai’alysis may be quite temporary or be protracted for 
weeks or inontlis. Death occurs onlj^ in cases that are severe from the 
first, and, except when due to a secondary lesion, usually takes place 
within thr(3e or four days (Smith, /.c.). There is frequently delay in 
the onset of symptoms, the men not complaining till some houi’s after 
leaving work. 

Symptoms. — Pain often very severe in one or more of the 
extremities or epigastrium ; this may or may not be associated with 
nausea and vomiting. Headache, vertigo, and unconsciousness are also 
common, and paralysis more or less extensive and complete. In rare 
cases sudden death, almost without sjunptoms, occurs {vide Smith, i.c,). 

Troatment. — The treatment is essentially prophylactic, i.e., to 
))revent the trouble by graduating the return to normal pressures, but 
Dr. Wainwright {Lancet^ 2, 1900, p. 1797) advocates a return to 
high pressure if and as soon as the patient complains of any trouble on 
reducing the pressure. As a practical rule Wainwright sa 3 ^s, ”I think 
it is of advantage not to reduce the pressure faster than at the rate of 
one pound in three minutes.” Dr. Smith sjieaks of ergot as useful. 
Hot baths with friction are useful at times, as also are sinapisms to 
the epigastrium and hot alcoholic drinks. 

Post-mortem Appearances. — Congestions in various organs are 
the most constant morbid appearances; but, to judge from the reports, 
these congestions are by no means distinctive of the cause of death. 
The spinal cord has been found softened, and air lias been found in a 
vein (? decomposition. — Ed.) The softening of the cord occurred in 
all of a series of six fatal cases, and, in fact, does seem to be a distinct 
feature (Smith, Lc.)- ^ 

Cases. — The Baker Street and Waterloo railways construction 
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cases (Lancet, 2, 1900, 1792) ; the Manhattan Bridge cases (Lancet, 1, 
1904, p. 341). 


Poisoning by Caubon Disulphide. 

Source and Method of Occurrence. — The substance is used 
freely in indiarubber manufacture and also in chemical laboratories as 
a solvent. The editor is unable to find any report of a case of 
j)oisoning by the liquid, but the fumes give rise to symptoms of a more 
or less unpleasant character. The following is taken from the Lancet, 
2, 1896, p. 61 

“ Dr. Stadelmaiin, physician to thoOity Hospital, recently drew the attention of 
the Verein fur Iimere Medicin to certain peculiar symptoms observed in workmen 
employed in india-rubber factories, and he showed three patients who, after having 
worked for some weeks in those factories, were seized with giddiness, headache, 
tremors, drowsiness, loss of energy, and gradual impairment of vision. One of 
them, a man aged twenty-eight years, complained of xanthopsy, and objects 
moving in the street appeared to him as if seen through a cloud ; he also hud 
painful contractions of the muscles and an increasing difficulty in walking or even 
111 standing. Another patient suffered from stammering and fear of walking in 
the dark, and a further remarkable symptom was amesthesia of certain portions of 
the skin. All those phenomena were due to carbon disulphide liberated in the 
factories, and they are (piito characteristic, although only a small number of such 
cases has been reported up to the present time. Some patients declared that their 
food had a sulphurous taste, and in grave cases insanity ensued. Preventive 
measures had obviously been neglected, and Dr. Stadelmann thinks special 
regulations very necessary for india-rubber factories. Workmen showing the 
symptoms above described ought to be at once removed from the unwholesome 
atmosphere.*' 

Symptoms. — Delpech has described with great elaboration the 
results caused by the inhalation of the vapours of the disulphide in 
caoutchouc factories (“ Nouv. llecherch. sur Tlntoxic. Spec, qui deter- 
mine le Sulf. de Charbon,” Paris, 1860). The results rarely ensue, 
except ill close, ill-ventilated establishments. He states that in these 
chronic cases there is intense oppressive lieadaclie, extending from the 
bridge of the nose to the temples, giddiness, and that on going into an 
nncontainiiiated atmosphere a feeling of intoxication is experienced. 
Sometiinos there is a period of excitement ; but in all cases there is 
at a later stage dulness, apathy, and often partial paralysis of speech. 
Sight and hearing are affected. There is great loss of muscular 
power, and anaesthesia. Cramps and fibrillary constrictions of various 
muscles are rarely absent. The sexual feeling, at first increased, is 
eventually completely lost. A number of the workpeople suffer from 
vomiting, colic, and alternate coiistiiiation and vomiting. Flatus, 
liaviiig the odour of the disulphide, ma}' be eructed and passed by the 
rectum ; and the urine also not infrequently smells of the poison. 

Bernhardt has observed similar cases (Husemaim’s Jahresber,, 
1872, p. 495). 

llendu Sem. Med.,” November 11th, 1891) reports a case of 
poisoning by bisulphide of carbon. The patient was a girl, aged 
fifteen, who for about a year had been employed in vulcanising caout- 
chouc balls. She had for some time experienced frontal i)ain and 
heaviness of the head, but till shortly before admission she had had no 
other troubles. About a month before entry the pains became more 
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violent, and were soon accompanied by a painful contraction of 
the inasseter muscles, then by stiffness of the neck and vertebral 
column ; finally the legs and arms were also attacked. It was found 
that the contractions, though generalised, were nowliero complete, but 
the contraction of the masseters prevented the jaws from being 
separated. It was probably this latter fact which had provoked a 
severe attack of ulcerative stomatitis, due to accumulation of tartar 
between the teeth. The tendon reflexes, too, were found to be slightly 
exaggerated. The explanation of this case seems to have been that 
the girl had been exposed all da,y to an atmosphere laden with the 
vapour of bisulphide of carbon ; the initial symptoms — headache and 
heaviness of the head — are imdoubtedlj^^ those associated with poison- 
ing b}*^ this drug. The later sjnnptoins were probably due to the same 
cause, and, judging from the order of their appearance, were the result 
of a further action on the central nervous system, first on the medulla 
and cervical cord and eventually on the whole spinal tract. It may 
be suggested that the afiection was in a measure hysterical, but against 
this view there are the facts (1) that there was no history, either actual 
or hereditary, of Ijiysteria ; (2) that the contractions were incomplete 
and generalised, tlie limbs being the least affected, there being also no 
disturbance of sensation; (3) that the usual stigmata of hysteria were 
entirely absent. Beyond the conti’action there was no nervous pheno- 
inonoii. Other cases of poisoning by carbon bisulphide have been 
recorded, notablj’^ by Delpech, but none of them showed such a firm 
contraction of the jaws, and in them the contractions always passed off 
after a few days {B. M. J., 1891, 2, Epit., p. 162). 

Analysis, — The odour and inflammability of this liquid are suffi- 
cient to identify it even in the smallest quantity. The liquid also is 
well known as a solvent for iodine and india-rubber. 


Group 5.— ANAESTHETISING AGENTS. 

There is a convenience in grouping together the various substances 
which have from time to time been used for the purpose of producing 
aneBsthesia, though ^ amongst them are substances very different in 
origin, and also in action. Chloroform, for instance, is of purely 
synthetic origin in organic chemistry ; nitrous oxide is also produced 
from inorganic materials ; while cocaine is derived from a vegetable 
source. Again, the general anicsthetics produce death by their effect 
upon the cerebral centres, while cocaine probably affects peripheral 
nerves much more powerfully than the centres in tlie brain or cord. It 
is difficult, too, to decide the exact position of the new synthetic 
liypnotics which are constantly being put upon the market in increasing 
numbers, and certainly act in a manner very similar to aiiflesthetics ; 
alcohol itself acts very similarly to chloroform or ether, and so do 
some of its derivatives, like paraldehyde, so that it becomes necessary 
to introduce subdivisions of the present group. 

As a very pertinent introduction to the group we may well ask : 

What is the essential quality to be sought for in a perfect antes thetic? 

It is easy to formulate a postulate that must be satisfied before any 
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substance can be called a perfectly safe (local or general) aiifesthetic or 
hypnotic, viz., it shall primarily (and if possible only) affect the 
higher (general sensation and mental) cerebral centres, leaving un- 
touched, at any rate in a depressant direction, the lower (cardiac and 
respiratory) centres, and if used locally its eflects shall be purely local, 
and under control by dosage. Such a perfectly safe general ancesthetio 
or hypnotic has yet to be discovered, and fatal accidents, even in 
skilled hands, will almost inevitably continue to occur from time to 
time; while the use of such dangerous drugs by ignorant persons, often 
rendered reckless, is sure to end in frequent disaster. 


GENERAL ANi3^]STHETICS. 

The following list of anoBsthetising agents is taken from the “ Extra 
Pharm.," 1904, p. 785: — General anaesthetics: A.C.E. ; ether; ethyl 
bromide ; ethyl chloride ; ethyl iodide ; chloroform ; anestile ; somno- 
form ; ethyl chloride combined wdtli nitrous oxide ; methylene ; 
nitrous oxide. Used locally: ether; carbolic acid; anestile; anms- 
thesirie ; boldo ; cocaine ; erythrophlaeina3 h3^drochloridum ; ethjd 
chloride ; eucaine ; holocaine ; ice; menthol; methyl chloride ; ortho- 
form; “ new ” orthoform ; nirvanin ; tropacocaine. 

Fatal accidents have occurred with almost all of them. Illustrations 
of the following will, however, alone be considered here in any detail. 
The reader is referred to the Extra Pharm.,” 1904, and to works on 
aniesthetics for further information. 

Chloroform. 

Ether {vide under ‘^Alcohol, ** pj). 612 et seq.). 

Nitrous oxide. 

Bichloride of methylene, now known as methylene. 


HYPNOTICS AND ANALGESICS. 

It w^ould be a large task to compile a complete list of these, and 
would serve no useful purpose. The reader may consult the Extra 
Pharm.,*' 1904. Modern organic chemistry is continually^ adding to 
the list, and the list of to-day differs from that of yesterday and 
to-moiTOw only by the weml names that are found in it. These sub- 
stances as a body, however, constitute a very grave danger to public 
health, and the death-roll from them grows ominously longer every 
year. 

Fatal (and other) cases of poisoning will be noted of — 

Alcohol (including other and fusel oil and paraldehyde). 

Chloral hydrate and chloralose. 

Trional. 

Tballine. 

Bromoform. 

Acetanilide or antifebrin. 

Exalgin. 

Anti pyrin. 

Phenacetin. 

Veronal. 
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Amongst the last six oi* seven of tliese agents there is considerable 
likeness in the method of the production of symptoms in this respect, 
viz., that they do not answer to the postulate stated above for safetj'^; 
they affect rather the lieart, its peripheral nerves or its centre, only too 
easil 3 ^ We are at present too little acquainted witli our heat- 
regulating mechanisms to be able to throw antipyretics of doubtful 
qualities amongst them without very serious risks of catastrophe. 


PoiSONINO BY ClILOROI’OUM. 

Source and Method of Occurrence. — Chloroform is now pre- 
pared ill large quantities commercially for antesthetic purposes, and also 
for use as a solvent. Questions have arisen from time to time as to tlie 
absolute purity of tlie chloroform used, but so far as the editor is aware 
they have not given rise to any medico-legal decisions. 

As regards the method of occurrence of chloroform poisoning, 
probably over 99 per cent, are due to misadventure in the administra- 
tion of it as an aiiiBsthetic ; suicides use it very occasionally, and cases 
from time to time arise in which it is given homicidally and for other 
criminal purposes, sucli as robbery and rape. In 1896, amesthetics 
killed 70 ; in 1896, 64 ; in 1897, 127 ; in 1898, 88. 

In 1901 the Registrar-General reported the following : — 



Accident. 

Opera. Noii-opera. 

Suicide. 

Cliloroform 

91 8 

2 

Ether 

6 


Chlor . and oth .... 

1 


A.C.E. mixt. 

2 


Aiia3sthetics (nature not stated) 

82 



Manuals on anoestlietics give much fuller statistics {vide Fr. Hewitt's 
“ Anajsthetics "). 

In cases of alleged robbery and rape, it lias been sometimes stated 
that the person assaulted was rendered suddenly insensible by chloro- 
form; but chloroform vapour does not produce immediate insensibility. 
Anything like “immcfdiato insensibility" at once stamps the tale with 
fraud, for Sir Thomas Stevenson found that in more than two hundred 
cases of its administration at Guy's Hospital adults were not cominouly 
rendered insensible until after the lapse of eigljt minutes, the dose being 
three and a half drachms given in half-drachms, and such is the usual 
experience with chloroform given alone. 

The editor has omitted from the present edition any criticism on the 
various chloroform coniiiiissions ; they do not really belong to forensic 
medicine. References to them are given below. 

Toxicity and Fatal Chloroform Vajyour . — Tlie vapour, 

when respired in a concentrated form, is speedily fatal to life. If it is 
diluted witli a certain proportion of air, it produces insensibility, with 
entire loss of muscular power in from two to ten minutes, and the 
patient rajiidly recovers after the vapour is withdrawn. Two to three 
per cent, of chloroform-vapoiu^ in the air is the safety limit now 
adopted. 
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In some instances death lias taken place within two minutes from 
the commencement of inhalation. In one of these only thirty drops had 
been taken in vapour, but the patient died in one minute, and in another, 
so small a quantity as fifteen or twenty drops proved speedily tatal (‘ * Table 
of Fatal Cases,” bvWaiTen,U.S.,p.23). Simpson suggested that in some 
of the alleged fatal cases death may have been really due to other causes 
of sudden death {Med. Times and Gaz., 1870, 1, p. 224). 

Its fatal operation is sometimes suddenly manifested after the with- 
drawal of the vapour. In one case, the heart suddenly ceased to beat 
four minutes after the vai>our had been withdrawn. The digital arteries 
which had been divided in the operation suddenly ceased to bleed. The 
man was dead. Such rapidly fatal effects are generally ascribed to 
idiosyncrasy, or to the unforeseen condition of a fattj" or flabby heart. 
As a liquid it is not a very active poison. 

In 1854, a boy, cet. 4, swallowed a drachm of chloroform, and soon 
afterwards laid his head on his mother’s lap and lost all consciousness. 
Thursfield saw him about twenty^ minutes afterwards. He was then 
insensible, cold; and pulseless. Mustard plasters were applied to the 
legs; they^ acted well, but produced no impression on the sensibility^ 
His breathing varied ; it was sometimes natural, at other times ster- 
torous. He became warmer, his pulse full and regular ; and he con- 
tinued three hcmrs in this state, when he died quite calmly^ without a 
struggle. This is the smallest dose of liquid chloroform, per os., that 
has destroyed life. 

There have been several committees appointed to consider the best 
means of administering chloroform, notably the Hyderabad Commission, 
which in 1891-2 investigated this question experimentally in India 
(see B. M, J., 1891, 2, p. 1088), also a special report by the Brit. 
Med. Assoc, {vide B. M. J., Supplement, Jiily*^ 18th, 1903, also 
B. M. J., 2, 1904). 

Duration. — When chloroform is inhaled with a fatal result, the 
time that elapses between the first breath of chloroform and death is 
extraordinarily variable {vide above). The editor is of opinion that in 
many of the cases where death takes place rapidly, the fatal result is 
due to idiosyncrasy, leather than to any want of skill in the administra- 
tion; w ith regard to the cases of deatli after longer intervals up to even 
an hour or more, the reader is referred to Dr. Hewitt’s work, where the 
matter is more fully^ discussed. It must be remembered that the 
border-line between death and the deep anesthesia requii’ed for serious 
02 )erations is but a narrow one. 

AVhen chloroform is swallow^ed and causes death, the fatal event 
rarely' occurs for some liours after the dose has been taken, generally 
five or six liours. It has been delay’ed as long as sixty-seven liours 
(vide below, under ” Synqitoms ”). 

Recovery is apt also to be very slow, though commonly^ the symiitoms 
(headache and nausea) have iiassed off in six to eight hours, especially 
if the ))atient falls into a natural sleep. 

Symptoms. — These vary somewhat according to whether it^is in- 
haled or swallowed. 

If Inhaled . — The symiitoms very' commonly' seem to be almost 
nothing, for after a few breaths the patient ceases to breathe and the 
heart stops, and death is present. M&re usually, however, there is a 
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stage of excitement, followed by one of narcosis, in which lieart and res- 
piration cease, Anresthetists are even now of two opinions as to whether 
the heart or the breathing stops first, and undoubtedly both must be 
watched with great care. The one universally accepted sign of danger 
is f\, fixed and dilated pupil. Vomiting is a common result of chloro- 
form inhalation, but not a symptom of great importance per se (but is 
to be avoided, because of the risks of aspirating the vomit). 

If Stvallowed . — Chloroform acts at first as an irritant, and may 
cause vomiting by direct action on the stomach within a quarter of an 
hour ; should it not do so, however, the symptoms tlien are sleepiness, 
rapidly followed by unconsciousness, deepening in fatal cases to coma 
and death. 

A man swallowed funr ounces of chloroform. He was able to walk for a con- 
siderable distance after taking this dose, but he subsequently fell into a state of coma 
— the pu])ils were dilated, the breathing was stertorous, the skin cold, the pulse 
imperceptible, atid there were general convulsions. Ho recovered in five days 
(Med. Gaz,y vol. 47, p. 67o). A man swallowed nearly two ounces of chloroform. 
He was seen ten or fifteen minutes afterwards ; he had alroad}’' vomited, and was 
found insensible with stertorous breathing, and a pulse of about 60. The stomach- 
pump was employed, and some spirit of ammonia was injected. The pulse became 
more feeble, the breathing slower, and the pupils were insensible to light. The 
Biufaco was cold, and for a time ho continued to get worse, the face becoming 

E urplo, while the pulse was intermittent and hardly discernible. Two hours and a 
air after taking the poison, however, a gradual improvement commenced, but sensi- 
bility did not return until four hours later. For several clays he contitiuod to suffer 
from gi*eat irritability of the stomach, and eventually ho had an attacik of jaundice 
{Amei\ Jour, Med, Sc,y October, p. 367; Med, Times and Gaz,y November 28th, 1857, 
p. 559). A man, a>t. 42, swallowed two ounces of chloroform, and ho died in about 
six hours afterwards. In this case the pupils were fully dilated, the breathing was 
stertorous, and the skin covered with cold })erspi ration. He rallied for a short time 
and thou sank again, his lips becoming dark purple and his face livid. On inspec- 
tion the lungs wore found much engorged with blood, and tlior(3 wore some apoplectic 
effusions in those organs. The stomach was slightl}’’ inflamed in patches, and the 
mucous luembrane was softened. It contained a dark fluid, smelling strongly 
of chloroform (B, M. ./., 1866, 1, p. 541, and Amer. Jour. Med. aSV;., October, 
1866, p. 571). In some cases, alarming symptoms have been produced by 
much smaller doses, and one of these proved fatal. In March, 1857, 
a lady swallowed half an ounce of chlorcjfonu. In five miuiites she was 
quite insensible, generally convulsed, the jaws clenched, the face slightly 
nushed, the pulse full and rather oppressed, and she foamed at the mouth. She 
vomited, ai\(l in twenty minutes the convulsions had left her; soon afterwards she 
had a relapse, and did not recover for twenty- four hours (il/ed. Times and Gaz., 
1857, 2, 1 ). 615). The symptoms in this case appear to have been mixed witli 
those of hysteria and epilepsy. In another case a lady also took half an ounce of 
cldoroform. An emetic was given, and in a few minutes a large quantity of liquid 
was thrown off the stomach. In about an hour the patient beoanio suddenly livid 
and then blanched in the face. The pulse was thready and scarcely perceptible — 
the breathing slow, and after a time stertorous; the liarids and face became 
purple, the eyes wore deeply suffused and the pnT)ils were dilated. There was 
mucous voiniting at intervals. The patient was quite insensible — the eyes were 
fixed and the face flushed. She appeared to bo dying, but under treatment those 
symptoms passed away, and in about two hours sensibility returned and she 
recovered {Lancet^ 1870, 1, p. 290). 

A man, set. 58, of robust constitution, but given to diink, swallowed about H 
fluid ounces of chloroform, with suicidal intent. 8ix hours later he was found in ail 
uucoq^cious condition. Wlien seen by Brasch his face was flushed, the mucous 
membranes slightly cyanotic, the eyes closed, the breathing quiet, 20 per minute, 
but occasionally embarrassed, owing to falling back of the tongue. From time to 
time ho vomited and passed fmces involuntarily. The pulse was small, 80, per 
minute, the cornea insensitive, the pupils not contracted, and not reacting to light 
or other stimuli. The patient was absolutely insensible, and could not be roused. 
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Ono-tbirteoiith of a grain of strychnine was injected subcutaneously, and quarter of an 
hour later ^nd grain. The pulse became stronger, the patient began to move his hands 
and arms and to open his eyes for a moment or two ; ho spoke, though unintelligibly, 
and vomited mucus mixed with food. The vomited matter did not smell of chloro- 
form. Ten hours after swallowing the poison the man recovered consciousness, 
and complained of thirst, a feeling of internal heat, and nausea. The vomiting 
continued, and next day there was groat pain in the region of the liver, which was 
enlarged and tender. The skin and conjunctiva were jaundiced, the fceces slightly 
bloodstained. Towards the end there was great difficulty in passing water, and 
even with tho catheter onlj^ a few drops of turbid yellowisli urine could be drawn 
off. Tho patient became gradually weaker, and died, sixty-seven hoiu‘s after 
swallowing tho poison, of paralysis of tho heart and pulmonary oodoma. The 
temperature was normal throughout, the intelligence clear to the last. No post- 
mortem examination seems to have been made (/>en^«cA. Med, Zeitiing ^ 7th, 

1890; B. M. J,, 1890, 1, p. 1089). 

Troatment. — For full <letails the reader is referred to Dr. Hewitt's 
(and other authors') work on nnfiesthetics. We can here only mention 
the outlines of the matter. If the drug has been swallowed, obviously 
the stomach must be emptied and well washed out {vide a curious case 
of the editor’s, infra, under ‘‘Cases"). Subsequently stimulants to the 
heart and respiration must be administered, and artificial respiration 
maintained if necessary. Oxygen, strychnine, ether, alcohol, applica- 
cations of electricity to the phronics, may all be useful, or Avliicliever 
of them happens to be available. In the ordinary anaesthetising cases 
a very iiuportant point is to see that the larynx is not obstructed in 
any way. 

Post-mortem Appearances* — On opening the cadaver there is 
very likely to be a smell of chloroform, and when the drug is swallowed 
tlie stomach may show signs of iiTitation in patches ; beyond these 
two signs, which, it must be noted, are neither of them constant, and 
both may be absent, nothing is to be noticed, and only a critical 
analysis will reveal the cause of death. 

Analysis. — Pure chloroform is a heavy colourless liquid (sp. gr. 1*6), 
crystallisable at very low temperatures, neutral in its reaction, sinking 
in water, and only to a slight extent dissolving in that liquid. I'he 
B.P. prex)arutioii has its sp. gr. between 1*490 and 1*495, and contains 
0*2 per cent, of alcohol. It has a fragrant odour, and is dissolved by 
alcohol and ether. A solution in alcohol, in the proportion of one part 
by measure to nineteen parts of rectified si)irit, forms the Sjnrit of 
Chloroform. Chloric Ether is a similar, but stronger, solution. 
Chloroform is highly volatile, but its vapour is not inflammable and 
not readily combustible. Nitric and sulphuric acids produce no change 
in it. It boils at 142° F., and evolves a vapour Avhich at a red heat 
yields chlorine and hydrochloric acid. On this eftect processes have 
been suggested for separating it from the hlood and tissues, wlien it has 
proved fatal in the form of vaj)our. The substance supposed to 
contain chloroform is placed in a flask. The neck of the flask is fitted 
with a cork perforated to admit a liard glass tube, bent at right angles, 
and having a length of from twelve to fifteen inches. The flask is 
gradually plunged into water at about 160° F., and at the same; time 
the middle portion of the tube is heated to full redness by gas 
jets. At a red heat chloroform vapour is decomposed, and clilox’ine 
and hydrochloric acid are among the products of its decomposition. 
Litmus paper applied to the mouth of* the tube is reddened ; starch 
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paper moistened with iodide of potassium is rendered blue, and nitrate 
of silver is precipitated white. Two drops of pure chloroform were 
thus readily detected, and so persistent was the vapour in the closed 
vessel, that it was detected after one, two, and even three weeks. Two 
drops added to a quantity of putrefied blood were detected by a 
similar process after a fortniglit, the flask being closed, but the mouth 
of the tube remaining exposed to air. 

As chloroform is much more volatile than etlier, an<l its odour is 
not BO pungent, it is not so easily detected in the dead bod}'^ by the 
smell. The body should be in8i)ected as soon as possible, and any 
solids or liquids intended for examination should be kept in well- 
closed glass vessels. If the smell can still be i)erceived in the blood 
or organs, the vapour may be easily detected by the method above 
described. Chloroform, if not eliminated or lost by its volatility, may 
have been converted in the blood into formic acid, and thus removed 
from the ordinary processes ol chemistry. 

Sir 'riios. Stevenson has found no difficulty in detecting chloroform 
in the blood of a j>ersoii killed by its inhalation, even when the body 
was not examined till twenty-four hours after death. The flask above 
is fitted with a second tube, open at one end to the air, whilst the 
other end passes beneath the liquid to the bottom of the flask. This 
serves as an inlet for air. The exit tube is heated through a length 
of at least eight inches by a series of lamps ; and its further end is 
attached to a set of Liebig’s bulbs, filled with a strong solution of 
nitrate of silver. Air is aspirated through the apparatus during the 
course of the experiment; and the presence of tlie slightest trace of 
chloroform or other volatile compound of chlorine is immediatelj^' 
revealed bj" the foimatioii of a white cloud of chloride of silver in the 
solution of nitrate of silver. 

Pohl ("* Archiv fur expt. Path.,” xxviii.. Heft 3 and 4, 1891) 
describes at length his method of estimating chloroform quantitatively 
in animal fluids. A current of air is jiassed through the mixture for 
many hours ; it takes up the chloroform, and the mixture of air and 
chloroform being led tlirough a heated tube filled with pure magnesia, 
the chloroform is decomposed, and can be estimated quantitatively by 
the amount of chlorine which it yields to the magnesia, ih’eliminary 
experiments withkuowui quantities of chloroform convinced him that the 
method gives almost absolutely exact results. The experiments were 
made on dogs deeply under the influence of chloroform. In the blood 
drawn from such an animal tliere was got from 0*01 to 0*06 per cent, 
chlorofonn, the average amount being 0*035 per cejit., being inncli less 
than the solvent power of blood for chloroform. The rod corpuscles 
contained about two and a half times more than the serum. The 
greater part of the chloroform is therefore combined with the red 
corpuscles. The amount of chloroform in the brain, liver, urine, and 
fat relatively to the amount in the blood was also estimated. In a dog 
in which the blood contained 0*016 per cent., the brain (after death by 
bleeding) contained 0*0418 per cent. In another dog where the blood 
contiflned 0*062 per cent., the liver contained 0*044 per cent. Only 
traces were got in the urine. The fat contained less chloroform than 
tlie blood, l)ut the author attributes this to its veiy small blood 
supply. The organs rich in substances which are soluble in chloroform 
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seem to take it up in relatively large amount and quickly. After 
cessation of administration the blood reabsorbs it again and it is 
excreted by the lungs, the excretion going on for forty minutes at 
least. 

Solutions containing even traces of chloroform evolve the unpleasant 
odour of phenyl isocyanide when boiled with alcohol and a little 
caustic potash, on the addition to the boiling liquid of a drop or two 
of aniline. 

Cases. — Some years ago a nui’se at the London Hospital, working in the out- 
patient department, took the chlorofonn bottle to her bedroom with her and 
swallowed an unknown quantit}", 8ho was found before life was extinct. Her 
stomach was well washed out, and many other remedies administered, in spite of 
which she died about twelve hours after taking the diug: on autopsy a curious 
condition was found which explained the difficulties of treatment. She had an 
hour-glass stomach from cicatrisation of an old ulcer, and while the proximal 
end had been washed out the pyloiic compartment smelt strongly of chloroform ; 
in other respects there was nothing unusual in tho case. 

The following case, reported by Drs. Waterson and Kobinson, is 
interesting from the great 2)rolongation of the period of unconscious- 
ness : 

A robust housemaid, aged nineteen, finding herself three months pregnant, 
took with licr to her bedroom oji a Friday night a bottle of chloroform, and 
swallowed 3 fluid ounces of the liquid, most probably between 3 and 4 a.iri. on tho 
Siiturda}' mornii^g. At (5.30 a.ni. her mistress found her lying with her head over 
the side of the bed, lier cheek resting on tho floor. 8ho w'as snoring loudly, and 
was quite unconscious. Dr. Waterson saw her shortly afterwards, and called in 
l)r. Robinson at 8.30 a.m. She was in bed, perfectly unconscious, with comploto 
muscular relaxation, flushed face, and widely dilated pupils; the cornem wore 
insensitive. Tho pulse was regular and full. Her mouth and breath smelt 
strongly of chloroform. Tho stomach pump was applied with little result; tho 
fluid which returned did not smell much of chloroform. Strychnine gr. was 
injected Lypodennically, and the do.so repeated two or three times during tho 
(lay. Enemata were given to unload the bowels, so as if possildo to get rid 
of some of the poison; they were not relieved, however, till about 3 p.in. 
Enemata of strong coffee and of brandj'^ were also given. The mouth gag was 
used, and the tongue kept well forward all the day. The breathing kept good and 
tlie pulse natural. At 4 p.m. consciousne.ss returned after an absence of twelve 
hours. In tho evening she was removed to her home in a cab, and her sister states 
that slie made an excellent recovery from the chloroform (/f. A/. «/.,!, 1898, p. M4). 

In 188(5, a woman was tried for murder of her husband, anil it was alleged that 
she had poisom^d him with li(iuid chloroform, jxmrcd down his throat whilst ho was 
asleep; but she was acquitted (//. v. J{/e/ai(/e Durthil, 0. (h C., April, 1886). 

In April, IIHH (C. (h 0., /'. v. 2 )risoucrwas sent to penal servitude 

for life for admiuislering chlorofonn to his two children with intent to murder or 
do them bodily liarm. I'risonm* scorned to have boon brooding over some imaginary 
grievance at the hands of his wife, and early in February he took an unfurnished 
fiat in Maple Road, Camberwell. He bought a lot of chloroform, and taking the 
children to tlie fiat ho gave them some of the drug. Tho next thing they remem- 
bered was waking up, feeling very sick and ill, tm what they imagined was Monday 
morning, but, as a matter of fact, it was Tuesday, and they had been cither asleep 
or unconscious for two nights and a day. It appeared that a man named Cochrane 
had lodged with prisoner and his wife, and that Hallairi had been jealous. The 
whole thing might have heoii an attempt, on tho prisoner’s part, to frighten his 
wife or to bo revenged ui)(>n her for some imaginary slight, but it was clear that, 
whatever his motiv(3 was, he endangered the lives of his children. 

The jury, after a ])ri(3f deliberation, found the prisoner guilty of administering 
chlorofoj'm with intent to murder, but added that tliey considered he was labouring 
under delusions at tho time. 

In reply to the judge, tho foreman said they did not think the accused was 
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Mr. Justice Barling said he had no doubt prisoner also intended to commit 
suicide. In such a case only one sentence was possible. Hnllam must go to x)eiial 

servitude for life. ' . j , 

A death in an adult from swallowing an ounce of chloroform is recorded m the 

J.ancet, 2, 1897, p. 384. 

The following, reported by Dr. Hayward in the Lancet^ 2, 1902, 
p. 1122, is inserted for its completeness : 

A woman, aged thirty-nine, who had been drinking heavily for some days 

? vevious]y, was found in bed in an unconscious condition between 1 and 2 ji.ru. 

ler night-dross and the bed-clothes 'wore saturated with exceedingly offensive 
hlood-stained vomit and foeciilent matter, and an empty bott le wbicli had contained 
2 ounces of jiuro clilortiform was fomid by the side of the bed. A fellow-servant 
liad seen her in Ixjd and ax>parently sleeping naturally at 11 a.m. Wlien seen by 
iMO at 2.30 x^.m. she was in a deexdy comatose state — the face blanched, lixis and 
fingers livid, and the trunk and extremities cold; the x>ulse iin])ercox)tiblo at the 
wrist, heart sounds very feeble, breathing shallow but regular, and air entering the 
lungs. The cornem were iiisensilive, the x>upils equal, semi-dilaied, and feebly 
acting to light. The breath smelt of alcohol, with a susxiicion of chloroform, and 
there was no staining or whitening of the lips or mucous iiiombrano of the mouth. 

llaving no axiparat us at hand, 1 directed that the bod should be raised, and warm 
bottle.s and friction ax^pHed to the trunk and binbs, wliilo I left to fetch a stomach 
tube and liypodormic syringe. On my return, after twenty minutes, I found that 
the patient had partially recovered consciousness, and had vomited a quantity of 
dark, chocolate-(!uloured fluid, iind xiaesed a few ounces of brighter blood per rectum. 
The [uilsewas still imperce])tible, but the eorneal reflex had returned, and the limbs- 
responded to stimulation, while she occasionally muttered a few incoherent words. 
As she a|q)eared to be recovering consciousness and had vomited freely, it was 
thought better not to wash out tlio stomach, wliicli miglit liave entailed risk from 
heart failure, and the ]>()ssible chance of fluid entering the lungs. A hy])odermic 
injection of j'g gr. stiyc,hnine was given, the foot of the bod raised still higher, 
and warmth and friction to the extremities continued. As the breathing was 
stiongor and quite regular, it w^as not considered necessary to em])loy 
artificial res[)irati<)n. The general condition cojitlnued to iinju’cve, though 
the heart’s action remnined excessively feeble. At 4.30 x>-JU., after slie had so 
far recovered consciousness ns to comxdain of x>fdn in the a])domen, a violent 
atla(‘k of retching occurred ; tlio patient collapsed over the side of the bed, the 
pupils bocaino widely dilated, the heart ceased beating, and death ensued abnost 
suddenly, tbe resx>ii"dion continuing for a few ga8X)S after tlio heart sounds had 
ceased to lie hoard. 

A necropsy was made 24 hours after death. Rigor mortis well marked. 
Thorax : The right side of the heart contained dark cherry-coloured blood and no 
clots; the left side empty, valves normal, walls firm, bright rod in colour ; weight 
13 ounces. laings natural on both sides, <uepitant, and not oedoniatous. Abdomen : 
The ])erituneiil cavity contaiiuKi several ounces of dark blood-stained fluid, no 
lymph on walls of intestines, the small intestine intonselj^ congested and dark red 
in colour, the larger intestine congested to a lessor degree. !Iho stomach contained 
about one ounce of dark chocolate- coloured fluid smelling of chloroform, the w'alls 
slightly congested 'with a few scattered occhymoses and patches of post-mortem 
digestion. The interior of the small intestine w^as intonsoly congested throughout, 
the mucous membrane swollen, velvety, and of a dark cherry colour wu’tli uumerous 
ecchymosea, and contriined a quantity of dark -red fluid smelling strongly of chloro- 
foim. Thtjse appearances wore much loss marked in the interior of the large 
intestine which contained no solid matter. The liver was large, weighing 
X)ounds, pale in colour, somewhat friable. Spleen, kidneys, aixl 'pelvic organs 
normal. Tlie mucous menibrano of the cBsopliagus was very slightW collected 
and showed no ccchymoscs on its walls. Brain finn, normal, the cranial sinuses 
contained dark fluid Idooil and no clots. The presence of chloroform in the 
intestines was contirmod by distillation of the fluid contents. On heating the glass 
tube loading from tbe retort, evidence of chlorine gas was obtained by it s action on 
iodised staTch x>ai)or, and on litmus. The general result of the examination 
pointed to intense irritation and congestion of tlie alimentary tract, most marked 
in the duodenum and smiill intestine, and to a lesser degree in the stomach and 

M.J. — VOTi. II.* QQ 
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large intefttiiie. The coiulition of the liver may have been due to fatty change, the 
result of long-ste,ndiiig alooholiBin; the cherry-rod colour and fluid condition of the 
blood in the heart and cranial sin uses aio also noteworthy. 

Tlie following, though not strictly a case of chloroform poisoning, 
deserves to he recorded as a Avariiing to surgeons : 

A man who had received a gunshot wound of the abdomen was brought to the 
hospital and was, of coui'se, operated on. The operation was very difficult, and 
chlorofoim administration had to he kept up for about four hours. Gas was the 
illuniinant used in the operating room, and it appeared that the gaslight decomposed 
the chloroform with evolution of powerful chlorinated vapours, which overcame the 
two surgeons and the Sisters of Mercy. One of the sisters died on the second day 
and the lives of the others wore in groat danger ( AawtW, 1, 1808, p. 611). 

The following case of chloroform habit may perhaps onl}^ be 
rare hy reason of its fatal ending, thougii the editor cannot lind any 
similar recorded case : — 

In October, 1004, an inquest was hold at Liverpool on the body of Dr. Ti. 
Roberts, who was found dead in an hotel. It was given in evidence that for 
twenty years ho had been in the habit of inhaling (4ilc>roform in order to enjoy tho 
beautiful dreams he experienced when under its influence. lie would have a bout 
which ould last a few days at a time. Dis father, relations, and friends did all 
tliey could to help him, and tried to persuade him k> break off tho habit, but ho 
had got beyond that. At times when this bout canio on ho Avoiild absent himself 
from homo for a day or so and even longer. At lus death no loss than eight cliloro- 
forui bottles were found in his pockets [evidence does not say empty or full — Ei).]. 
kledical evidence showed that tho chloroform had been inhaled, not swallowed. 
The verdict was ** misadventure ” — probably a correct one. 

P^'or II similar fatal case vide Dailjf Telegraph for P'eb. 13th, 1905. 

Poisoning by Nitrous Oxide Gas (Laughing Gas). 

Source and Method of Occurrence.— This gas is now pro- 
duced in enormous quantities from pure chemical sources fl)r purposes 
of general amesthesia. Judging by statistics, it would seem to be the 
safest of all general aiuesthetios (Hewitt, Amesthetics). Fatal cases 
arise jiractically in only one way, viz., accidentally in the course of 
surgical operations. The first recorded case was in 1873, since which 
date they are not very rare. Fatal cases are recorded from time to 
time — about one in 80,000. 

Toxicity and Fatal Dose.— The gas is hut little poisonous, 
enormous quantities being soiuetiines inhaled without any incon- 
venience, not to speak of bad symptoms. The fatal dose is absolutely 
unknown, but, as with other amesthetising agents, it probably varies 
enormously owing to idiosyncrasy, i). 331. 

Duration. — Nothing can he said positivelj" on lliis j)oint When 
it is fatal it usually is so Avithin a few minutes of the inlialatiou. 
Insensibility is produced in anything from 20 to 200 seconds, and 
can be maintained Avith care for an liour if necessary, though the gas 
is usually only given for short operations. 

Symptoms. — As in other cases of general amesthesia, the symp- 
toms oi inhalation of the gas are, first, a short period of exalted 
ideation, followed by rapid unconsciousness. When death ensues it is 
tlirougli the action of the drug on cither the cardiac or respiratory 
centre. The victim becomes blue or cyanosed, Avith a cold clammy 
sweat possibly breaking out. 



rOISONING BY METHYLENE. 


fill 


A woman, CBt. 48, wais under the influence of tlie gas in one minute. 
It was continued for five niinutcs longer, without any admission of air. 
At tlie end of this time slie was unusually blue, and the breathing and 
pulse were very slow and failing. The gas was removed and the 
woman was turned over on her left side. This woman must have been 
very near death, and probably would have died had she been in the 
sittiijg posture. She gradually recovered, and walked away in five 
minutes more. One man who hc?gan to imbibe the gas for the extrac- 
tion of a tooth pushed away the inhaler, and refused to continue 
bi’eatliing the gas. He complained of very unpleasant symptoms in 
his head for some hours after, but these passed off. One woman com- 
plained of headache. In one case, that of a child eet. 4, vomiting 
followed. In a child cet. 8, where amestliesia was maintained for a 
minute and a Imlf, two intervals of breathing air having been allowed, 
the res[)iratiou ceased and the ])ulse sank so as to be scarcely" X^er- 
cei)tible for several seconds. The gas was removed, and the child 
was turned slowly over on his left side. He gave a deep sigh, the 
l)ulBe and brea tiling gradually returned, and he completely recovered 
in five minutes. 

Analysis. — It would be useless to attempt to extract tlie gas from 
the (lead body, but in bulk it may be recognised by the following tests : 
(1) it supports combustion very readily, (2) it has a sweetish taste, and 
(3) it causes general amestliesia. 

Cases. — In January, 1873, thin gas was administered by a dentist to a lady, 
cet. 38, at lier own desire, in order to prevent j)ain during the extraction of a molar 
tooth. A physician carefullj'' examined her before the operation, and found 
nothing to preclude the use of the gas. Tlie nitrous oxide was pure ; it had been 
safely used for other patients from the same condenser, and an apparatus was 
employed so as to secure the removal of the expired air. The total quantity 
administered was about six gallons. Soon after the commeucoment of the inhala- 
tion it was observed that the pulse became rapid and less full ; the jiationt was then 
sensible, and the apjiaratus was removed. The operathm was coinmonced, but the 
ladj’^ insisted on having tbo gas again. She took it; insensibility came on, and the 
operation was completed. Immediately afterwards the face became livid, tbo 
features began to swell, and the tongue protruded. In spite of every effort to 
restore her, she did not recover from the state of insensibility ; she bi eathod two or 
tlii’ee times, and the pulse then ceased. No inspection of tho body was made. The 
ubove-montioned facta were given in evidence at the coroner’s inquest, and tho 
medical opinion was that"" death had been caused by the gas in producing paralysis 
of respiration, and that in this case no forethought could have prevented the 
result. The jury returned a verdict of homicide by misadventure {Lancet y 
1873, 1, p. 178). 

Since this case, several deaths under nitrons oxide or ‘Maughing 
gas ** have been reported, b'or particulars of tliem the reader is 
referred to works on anaesthetics. 


Poisoning by Bichloride of Methylene. 

The vapour of this highly volatile liquid has been used as a substi- 
tute for the vapour of chloroform in surgical operations. It was 
thought to be less likely to cause death. Like all anresthetic vapours, 
it has, liowever, destroyed life on several occasions, even wlien given 
with care. The history of ther;e fatal cases is similar to that which 
chloroform-vapour has furnished on numerous occasions. 

39—2 
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Symptoms and Appearances. — An operation for artificial pupil 
was about to bo perforniejl on a man, let. 40. The vapour of the bichloride 
was given, and five minutes afterwards, when tlie operation had just 
commenced, the face of tlie man bec^ame livid, the breathing difficult, 
and the heart Kuddenly ceased to beat. On inspection, the principal 
appearance was congestion of the lungs. In another case, a man 
inhaled, for tlie purpose of a trivial operation, a drachm and a half of 
the bicliloride. It was given in the usual way b}^ an experienced 
person, and was stated to be not more than one-half of the usual dose. 
The deceased became insensible — the operation was completed in a 
minute — when it was noticed that tlie patient's head had fallen on one 
side, his eyes were ui>turiied, and breathing and pulsation had ceased. 
Animation could not be restored. On inspection all the organs of the 
body were found healthy. There was no cause for death but the 
vapour of the bichloride {Pharm. Jour.^ 1871, p. 876). This prepara- 
tion has been sometiiTiea used in hospitals under the name of chloro- 
form. In 1869, a man to whom the vapour was administered at 
Charing Gross Hospital, died in two minutes from the effects, although 
administered with care, and by one experienced in the use of chloro- 
form. The allegation, therefore, that this vapour possesses any 
greater degree of safety than chloroform in surgical practice is not 
supported by facts. 

Analysis. — This liquid has a peculiar odour, resembling that of 
(diloroform. It is not inflammable, but burns in contact with flame 
with a smoky combustion. It is not very soluble in water, but sinks 
ill it, the globules having an opaque appearance. It has no acid 
reaction. Nitrate of silver gives no precipitate with it. In contact 
with sodium and a small quantit}'^ of water, it is rapidly decomposed 
without combustion ; tlie liquid acquires a yellowish colour, and 
chlorine is then readil}' detected in it by nitrate of silver. 

A mixture of chloroform and other has been sold as bichloride of 
methylene. 


Poisoning nv Alcohols and Ethkr. 

Source and Method of Occurrence. — Of the source of ordinary 
ethyl alcohol or spirits of wine, no account need be given, hut it must 
be mentioned that by the plural alcohols it is intended liere to 
include two other ahudiolic bodies (probably botli very im 2 )ure products) 
viz., fusel oil, and methyl alcoliol or wood spirit ; so far as has been 
ascertained, their action on the human body is closely identical with, but 
more pow'erful than, that of ethyl alcohol, and they leave more constitu- 
tional disturbance behind them on recovery. 

Commercial methylated spirit is a mixture of uncertain proportion 
(and hence not recognised in the British Pharmacopeia, even for the 
making of liniments) of metliyl alcohol or wood spirit, with ethyl 
alcohol or spirit of wine ; for revenue purposes the addition of the 
metliyl alcohol is ordered, so that the resultant may he too nauseous 
to be dinnk (it is taken all the same by museum attendants of 
intemperate habits). 

Fusel oil is a mixture of ethers, , etc., wliich is found in all new 
spirits, whisky, etc. {vide works on organic chemistry). 
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All cases of alcoholic poisoning are accidental: it can hardly be 
used for homicidal purposes, and assuredly not for suicidal. 

Ether, when swallowed in moderate doses, has a hot burning taste, 
and produces during swallowing a sense of lieat and constriction in the 
throat. It causes great excitement and exhilaration, followed by 
intoxication, but persons may become habituated to it, and thus after 
a time it may be taken in very large quantities with comparative 
impunity. It appears that within the last few years the practise of 
ether drinking has become prevalent within a limited area in the North 
of Ireland. Its immediate effects are similar to those of alcohol, but 
are more rapidly pi\)duced, and more transient. 

As to the effects of ether upon tlie duration of life, little is 
known (see B. M, J., 18vl0, 2, p. 885 ; 1891, 1, p. 669). Ether as a 
liquid has not, so far as is known, destroyed life ; but when its vapour 
has been breathed, it has caused death in several instances. 

Toxicity and Fatal Dose. — The toxicit}'^ of alcohol is very slight, 
and ccistom can make it practically nil, but for children and those un- 
accustomed to it, it is not infrequently fatal ; thus two ounces of gin 
are said to have been fatal to a child, and half a pint of the same spirit 
to an adult. 

Dr. R. Hunt, in the John Hopkins Hospital Bulletin, has recorded 
some valuable observations on poisoning by methyl alcohol. The coma 
due to ethyl alcohol is as a rule of not more than six hours' duration, 
never lasting more than twenty-four hours, whilst in the case of methyl 
alcohol it may persist for two, three, or even four days. Methyl alcohol 
is retained longer in the nerve tissues and is thus cumulative. In 
experiments on animals degeneration of the optic nerve and blindness 
were observed in fatal cases. Professor Wurdermann has published in 
American Medicine two cases of poisoning by the inhalation of the 
fumes of methyl alcohol. Tlie symptoms were frontal headache, dizzi- 
ness, and nausea, followed by loss of sight. He found that the 
prognosis of toxic amblyopia the result of methyl alcohol was worse than 
when it was due to ordinary alcohol or to tobacco {Lancet, 2, 1902, 
p. 1772). 

Duration. — This is very uncertain; in general the symptoms 
produced by a poisonous dose of alcohol come on in the course 
of a few minutes. There is confusion of thought, with inability 
to stand or walk, a tottering gait, and giddiness followed by stupor 
and coma. Should the person recover from this stage, vomiting 
supervenes. 

On the other hand, coma may not supervene till the patient has 
gone through a prolonged stage of ordinary intoxication. 

Symptoms. — To attempt to describe even briefly the thousand 
different symptoms of intoxication would here be out of place. The 
forms of alcoholic poisoning may be thus briefly tabulated. 

Acute. 

(1) Ordinary drunkenness up to sleepiness (patient capable of being 
temporarily roused). 

(2) The same culminating ^in dangerous coma (patient totally 
incapable of being roused). 
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Chronic. 

(3) The cirrhotic liver type with large tough kidneys. 

(4) The peripheral neuritis type. 

(6) The central neuritis type, alcoholic dementia and lunacy. 

The symptom requiring some notice here is the coma of alcoholic 
intoxication. 

The insensibilitj^ produced by alcohol may not come on until 
after a certain period, and then suddenly, Christison met with an 
instance in wliicli a person fell suddenly into a deep stupor, some 
time after he had swallowc'd sixteen ounces of whisky, without any 
of the usual premonitory symi>toins. In another instance, a person 
may apparently recover from the first effects, and then suddenly 
become insensible and die convulsed. There is a gliastly or vacant 
expression in the face, which is sometimes suffused and bloated ; the 
lips are livid, and the pupils are dilated and fixed ; if they possess 
the power of contracting under the influence of light, it is a favour- 
able sign {Lancet, 1855, 1, p. 89). The whites of the eyes are 
generally miicli suffused. "I'lie breath lias an alcoholic odour. The 
more concentrated the alcohol, the more rapidly are the symptoms 
induced, and they are also more severe in their character. Dilute 
alcohol commonly produccis a stage of excitement before stupor, 
Avhile ill the action of concentrated alcohol there may be ])rofound 
coma in a few’ minutes. The cause of death may be generally traced 
to congestion of the brain or lungs, or both. Alcohol may act as a 
poison by its vajHnir. If tlio concentrated vapour be respii*e<l, it will 
produce the usual effects of intoxication. There is a case on record 
in which a child two years of age was tbroivn into an apoplectic stupor 
by the alcoholic vapour of eau de Cologne. 

This coma requires to be differentiated from apoplexy, con- 
cussion, and otlier forms of coma. 

With respect to concession, a difficulty can arise only in reference 
to the more advance<l stage of poisoning by alcohol, i,e, in which there 
is profound coma. If tliere sliould be no perceptible odoin* of any 
alcoholic liqui<l, the presumption is tliat the symptoms are not due to 
intoxication. Wlien the alcoholic odour is perceptible, the symptoms 
may still be (*oinbined with the effects of apo^ilexy or concussion — a 
fact wdiich can be cleared up only by a history of tluj case, or a careful 
examination of the liead for marks of violence. In poisoning by opium 
there will be a strong smell of this drug in the breath, the syinjitoms 
come on niucli more gradually, and arc marked by drow^siness and 
stupor, passing into complete lethargy, witli general relaxation of the 
muscles, and inability to w alk. In i)oisoning by alcohol tliere is either 
great excitement some time before tlie stu[>or, wliich comes on suddenly, 
or the person is found in a state of deep coma a few’ minutes after having 
taken the iioison. In poisoning by oijiuni the face is pale, and the pu^iils 
are contracted : in poisoning l>y alcohol tlie face, under excitement, is 
more commonly flushed, and the pupils are generally dilated. Another 
fact to be noticed is, that w bile perfect remissions are rare in poisoning 
by opium, in poisoning by alcohol a jierson frequently recovers liis 
senses and dies subsequently. When coma has supei vened, the patient 
may be roused by a loud noise or a violent shock in either case, and 
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it is very difficult under these circumstances to draw a well-marked 
distinction. The odour of tlie breath, or an exauiinatioii of tlie fluid 
drawn from tlie stomach by tlie pump, may then show whi(di poison 
lias been taken : but the treatment is tlie same in both cases. In 
poisoniiif^ by carbolic acid, there is the peculiar odour of the acid in 
the breath, a white furred or shrivelled tongue, and a white or brown 
stain about the angles of the mouth. 

For a more complete analysis of the position tlie editor’s work 
on ‘‘Differential Diagnosis” (Macmillan), or “ Le(it. on Med. Jurispr.” 
(Churchill). The headings of what is there fully discussed are — 

(1) The history, if obtainable, ma.y decide the matter off hand. 

(2) Note the pupils; dilated — alcohol; contracted — opium ; un- 
equal — hiemorriiage into or injury of the brain ; active or not to 
light ; if inactive the case is serious, whatever be its precise nature. 

(3) Temperature: raised — ^lifemorrhage into pons; lowered — signi- 
fles davffcr, but does not differentiate the source of it. 

(4) Localised paralysis, as opposed to general helplessness, suggests 
an asymmetrical lesion, probably Ineinorrliage or softening. 

(5) The urine should be examined ; will differentiate diabetes 
certainly ; its specific gravity may suggest cirrhotic kidneys with 
urfeiiiia or brain mischief; and blood in it will also give a strong line 
for diagnosis. 

(6) The general appearance of the skin : flushed and sweating 
(probably alcohol), cold and blue (collapse from other poison), or cohl 
and sweating (opium). 

Treatment. — In the ordinary forms of alcoholic int(>xication 
nothing is required but to let the patient sleep it off under observation. 
If coma with fixity of pupils has come on, the stomach should be 
emptied, and hot, strong coffee administered, and efforts made to rouse 
the patient. It is the activity of this treatment (Compared with the 
measures required for a))oplexy that render the diagnosis so im})ortant. 

Post-mortem Appearances. — rhe inspector must be careful to 
smell the contents of the stomach, though it is possible that the smell 
may have disappeared. 

Alcohol undoubtedly acts as an irritant of mild degree to the 
stomacli. The stomach has been found intensel}" congested or 
inflamed, the miicoil’s membrane presenting in one case a bright red, 
and in another a dark red-brown colour. When death has taken place 
rapidly, there may be the peculiar odour of some form of spirits in the 
contents; but this will not be perceived if the quantity taken was 
small, or many hours have ela])sed before the inspection is made. The 
brain and its membranes are found congested, and, in some instances, 
theiv is effusion of blood or serum bejieath the inner membrane. In 
a case in which a pint of spirits had been taken, and proved fatal in 
eight liours, black extravasation was found on the mucous membrane 
of the stomach ; but 3io trace of ah^ohol could be detected in the 
contents (Duh. Med. PresSy 1, 293). The action of a strong 
alcoholic liquid on the mucous membrane of the stomach so closely 
resemhles the effects j)roduced b}^ arsenic and other irritants, as easily 
to give rise to the suspicion of mineral irritant poisoning. A girl was 
found at four o’clock in the morning lying perfectly insensible on the 
floor. She had had access to^ some brandj^, which she liad swallowed 
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from a quartern measure found near her quite empty. She liad spoken 
to her mother only ten minutes before, so that the symptoms must have 
come on very rapidly. She was seen by Adams four hours afterwards. 
She was then quite insensible, in a state of profound coma, the skin cold 
and covered with a clammy perspiration. There liad been slight vomiting. 
I'he cliihl (lied in twelve hours, without recovering consciousness from 
the time at which she was first found. On inspection, there was con- 
gestion of the brain and its membranes: the lieart and lungs were 
quite liealthy. Tlie mucous membrane of tlie stoniacli presented 
patches of intense redness, and in some places it \vas thickened and 
softened ; portions of it w’ore detached and hanging loosely in the 
stomach ; and there were patches of black extravasated blood about it. It 
contained a greenish-coloured li(|uid, but there was no smell of brandy 
in it, neither was this perceptible in the breath of the child, four liouj’s 
after the alcoholic liquid bad been taken. At first it was suspected 
that arsenh? liad been administered ; but the symptoms were not those 
of arsenical poisoning, and neither arsenic nor any other metallic 
irritant was i)resentin the contents of the stoina(?l). Traces of alcoliol 
weie detected by the process described below. 

A drawing in the museum at Guy’s Hospital furnishes a good 
illustration of the local action of alcohol : the whole of tlie mucous 
membrane of tlie stoinacli is of a brownish-red colour, and highly 
corrugated. No other liquid largely affecting the brain has so intense 
a local action on tlie stomach. 

Analysis. — When a large dose has been taken and the case has 
proved rapidly fatal, tlie conieiits of the stomach may have the odour 
i4 alcoliol, or of the alcoholic liquor taken. The odour is not always 
perceptible, or it ma}- be concealed by other odours. In a case of 
poisoning by gin, the liquid drawn from the stomach by the pump 
after scncui liours had no odour. In the case of the child already 
related, the smell of brandy had entirely disappeared in twelve hours. 
I’lie whole of tlie contents or of the suspected liquid should he distilled 
ill a water- hath, with a proper condensing apparatus attached. If the 
liquid has an acid reaction, it should he lirst neutralised by a solution 
of carbonate of sodium. The wateiy liquid obtained should be mixed 
with fused chloride oC calcium or anhydrous sulphate of copiier in 
sufficient quantity, and suhiiiitU'd to a second distillation in a smaller 
retort, by a water-bath. T’lie liquid resulting from the second distil- 
lation should ho agitated witli rather more dry carbonate of potassium 
than it will dissolve, in a small tube provided with a stopper, and 
allowed to stand. A stratum of alcoliol, if present, will, after a time, 
float on the surface, and nuy he drawn by a pipette and examined. 
Tests. — 1. Alcohol has a hot pungent taste, a peculiar odour, and is 
very volatile. 2. Absorbed in asbestos, it burns with a pale blue 
flame, wlii<di deposits no carhon on white poi’celaiii ; and when hunit 
ill the mouth of an inverted test-tube, containing a few drops of baryta, 
or lime-water, it produces a well-marked white dejiosit of carbonate of 
barium. Carbonic acid and water are the sole products of its co;iibus- 
tion. 3. Tlie li<piid becomes green when boiled with a few drops of 
a solution ol lucdirouiate of potassium mixed with sulphuric acid. 
4. The alcoliolic liquid is made alkalipe with a solution of 2)otash or 
soda, warmed, and a solution of iodine in iodide of iiotassiuni is added 
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until the liquid is brownisli yellow ; potasli is again added till the 
liquid again becomes colourless. Sooner or later iodoform separates as a 
yellowy scaly precipitate; which, when examined under tlie microscope, 
is seen to consist of six-sided stars and rosettes. 

The following method will allow of the detection of a quantity of 
alcohol too small for separation by the process above mentioned. Make 
a mixture of strong sulphuric acid and a saturated solution of bichromate 
of potassium: moisten with this mixture a few fibres of asbestos, and 
enclose them in a glass tube comnectod witli the retort or flask in 
which distillation is carried on. For this imrpose a flask or tub(3 
similar to tliose used for detection of chloroform vapour will be found 
serviceable. Tlie smallest portion of alcohol-vapour passing over the 
asbestos, immediately renders it green, by converting the chromic acid 
into chromic chloride. This may serve as a trial test or for evidence, 
according to circumstances. The tube may be removed, and tlie con- 
densed vapour collected for the application of the other tests. Ether 
and methyl alcohol produce a similar result. 

From laj)SG of time, the effects of treatment, or absorption and 
elimination, there may be no trace of alcohol in the stomach or intestines, 
nevertheless the person may have died from the elfects. In one case, 
fatal in eight liours, no alcohol was found in the stomach (p.6l5). One 
cause of failure may sometimes be traced to the <listillation being 
restrictcid to a {)ortiou of the (contents. It is advisable to distil the 
whole, as, if necessary, the distillate or the residue can be examined for 
other poisons. 

Fusel-oil is a volatile liquid of a pale yellow colour, lighter than 
water and only si)}iringly soluble in it. It is dissolved by alcohol and 
ether in all proportions, but not readily by chloroform. Water separates 
it from its ethereal solution. It lias a hot burning taste and an 
offensive spirituous odour, which is very persistent and jieculiar : by 
this it may be distinguislied from other alcoholic liquids. It is inflam- 
mable, and bui’iis with a pale bluish flame. Like alcohol, ether, and 
wood-spirit, it decomposes chromic acid, iiroducing green chromic 
oxide. In organic mixtures ether might be used for its separation. 

By distilling one part of fusel-oil with two parts of acetate of 
potassium and one jairt^of oil of vit riol, an ethereal liquid, amyl acetate, 
is produced, which is used in confectionery under the name of Essence 
of Jargonelle Pear, A child on two occasions became partially comatose 
and had livid lips and a feeble pulse, after ejiting some confectionery 
which it was calculated contained about one dro[) of this essence. Hence 
its use is not without danger {Pharm, Jour,, November, 1851, p. 214). 

Methylated Spirit , — It is a very iiiflamnnible liquid, burning with a 
pale blue flame. It is light and volatile, reatlily in part separable from 
other liquids by <listillatioii below' 200^' F. Its odour is peculiar. It 
mixes with water and alcohol in all proportions. Alcohol containing 
ono-teiith part of it (methylated spirit) is rendered so nauseous that it 
is supposed not to be used for drinking pjirposes. 

AVhen ether lias been taken as a liquid and iias caused death, it may 
be sejiarated from the contents of the stomach by the process described 
for alcohol. 'I’he chromic acid process (above) applied to the vapour 
during <listillation will detect a minute quantity ; and by its peculiar 
odour ether may be easily distinguished from alcohol or pyroxylio 
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spirit. 1. Ether is higlily inflamnmblo, and burns with a j'ellow smoky 
flame, producing carbonic acid and water. 2. When shaken with an 
unequal bulk of water, only a small portion is dissolved, the rest floats 
on the surface. If taken in a liqui<l form, it may be separated from 
the contents of the stomach by distillation, and the product rectified by 
redistillation wuth dry carbonate of potassium at a temperature of about 
120'^F. 

Cases. — Tlie following is a fairly' typical case of stupidity and 
foolishness leading to death : — 

At an inquest hold in May, 1904, tho ovidonco showed that a Montgomoiyshiro 
farmer gave liis son, aged four, wliisky to drink, with tho result that tbie child died 
in convulsions. The jury rtjturnod a verdict of death from alcoholic poisoning, 
and the fatlier, wlio adniitt-od that his children were frcHpioiitly given beer and 
spirits at home, was censunfl. 

A woman, mt. 41, drank straight off one and a half ]>inta of whisky twenty-two 
overproof ; she died in live and a (piarter hours (/?. M. j., 1, IvSOo, p. 7‘2). 

Two pints of wliiakv caused death in eight hours in an adult {lAtncet, 1, 1897, 

p. 1168). 

A child, K)t. a, died comatose after a small toa-cup of whisky {iMucd^ 2, 1899, 
p. 63), and a boy of six from lliree ounces of whisky was seized with spasms and 
died with a tom i)erat lire of 10.7’ F. f/A/V/.). 

On poisoning hv fusel oil, the following is taken from tho Lancet, 2, 1901, 
p. 60(5 

“ T)r. Thomas B. Futcher, of Johns Hopkins Uiiivoi sity, records in the New York 
Medical Joarnal of August Jli'd, two cases from the clinic of Professor Osier of tho 
somewhat rare conditiem of poisoning by “ fusel oil,” an ingredient of crude spirits, 
Tho cases recorde<l in medical literature are very few. Dr. W. M. Ord ro])ortod a 
case at .St. Tliomas’s Hospital in l<SS9 {lAincet, 2, 1889, ]), 1225), and Hr. J. Swain 
(./y. J/. */., 1, 1891, p. 903) recorded a fatal case at tho Bristol Iloyal Infirmary in 
1891. Fusel oil is tho common name for primary amyl alcohol ((i'sHnOII) mixed 
with primary and secondary pi-opyl ah ohols. In England it goes by tho name of 
faints,” and can bo obtained gratis from some tlistillerics. Fusel oil is ]>opularly 
used as an external application for rheumatism. It is obbtined from forinonted 
grain or potatoes bj^ continuing tho ])rucess of distillation after tho ordinary 
“ spii it ” has ceased to distil over, and fonus an oily liquid with a burning acrid 
taste and an odour said to resemble jargonelle pear. It lias intoxicating and 
poisonous properties su])erior to those of ordinary spirits, and is said to bo known in 
somo of the iiortliern countri(^s of Jiuiopo to the consumers of corn brandy who 
frequently ask to bo served with a glass of g(jo<l fiisol.” Tho two cases recorded 
by Hr. Futcher are as follows ; — Ca.se 1 w^as that of a woman, aged twenty-eight 
A-ears, who was admitted to tho Johns Hopkins Hospital at about midnight, com- 
]>lainiiig of f;oijeral w^eakiiess. It was found that in coinjiany with a male (Case 2, 
infra) she had been di-inking out of a six-ouuco bottle of fusel oil during a debauch 
and was lying unconscious oti tho floor. At 9 a.m, noxt moriiiug she had a head- 
ache, coated femgue, and a bad taste in tho mouth, and suffered from general 
weakness. Her forehead was red from rubbing it, as she stated, with fusel oil a da}’’ 
earlier. There was a slight bronchitis. The pupils wore normal in reaction and an 
estimation of t]if 3 blood .showed 4,500,000 of red corpuscles and 7,000 leucocytes i)er 
cubic centiinetre. The urine was of a ])alo yellow colour and slightly hazy, with a 
white pro(iipitato, and exhaled ‘‘ a ]»uculiar odour re.seml>liiig violets.” There wosu 
faint trace of albumin, and on testing with Fehling’s solution sugar was found to 
he present. Tests with phenylhydrazino and with yeast confirmed fho presence of 
sugar, hut the polariscope showed that it W’as not glucose (dextrose), as tho solution 
was Irevo-rotatory. Noxt day tlie unno was free from sugar, but ji trace of albumin 
persisted for a day or two longer. She was discharged as recovered after four days. 
Case 2 Avas that of a man, aged twenty-eight years, who was admitted into tho 
hospital at the same time and under the same conditions as the above patient. His- 
temperntnro w^as lUO ’ tlio pulse was 120, and tho respirations wore forty-eight 
per minute. I’ho riglit arm sliow'od impairment of .sensation and tho right log showed 
loss of power and an excessive knee-jerk, ^He gradually improved in hospital, 
though tho muscular and son.sory impairment persisted for four or five days. Ho 
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was discharged on the sixth day. Ilis urine had a dark hrowii “smoky *’ appear- 
ance, with a “ peculiar aromatic fruity odour.” It gave the same chemical reaction 
for sugar as did the urine in the previous case, hut was inactive to polarised light. 
Methtemoglobin was also present in the mine with a few broken-down I’cd corpuscles. 
The sugar disappeared from the urine during the second day. The presence of 
sugar in both those cases was a peculiar and verj’’ rare feature. 


Poisoning by Paraldehyde. 

Source and Method of Occurrence.— This drug, of a very 
nauseous taste and strong odour, is now official, and its dose as a 
hypnotic is given us Ihirly to ninety minims. On its introduction it 
was thouglit to he an ahsolutely safe hypnotic ; but no such tiling does 
nor can in the nature of things exist. It was also thought that its 
nauseous taste would prevent anyone acquiring a habit of taking it ; 
but this hope has likewise proved fallacious {vide a case fully reported 
by Dr. ¥. Ashby Pllkins in tlie Kdin. Med. Jour., July, 1893). 

Toxicity and Fatal Dose. — It must he admitted that its toxic 
powers are but feeble : thirteen draclims {Lancet, 2, 1900, p. 876) 
and three and a half ounces {li. M. J., 2, 1891, p. 1254) have been 
given without fatal effect, but, on the other hand, two ounces have 
liroved fatal (Westcott, ** Extra Pharm.,*’ 1904, p. 65). 

Symptoms. — Vomiting, nausea, and giddiness are the most 
prominent yet reported. In Dr. Elkins’ case of habit the man’s 
condition on admission was : — Ho was emaciated, amemio, and had 
nn exhausted, harassed look. 4’he tongue and facial muscles, and 
also the hands, wore very tremulous, and, indeed, he was generally 
tremulous, like a case of delinum tremens. His gait was wry feeble 
and unstead}", and all bis movements wore slow, like those of a very 
tired man. The heart’s action was weak and irregular, the cai’diac 
sounds hoijjg often difficult to hear, and the sequence of events difficult 
to follow, lie complained of palpitation. The pulse was seventy-four 
per iiiiinitc, ami intermitted every 10-12 beats, and the volume of the 
beats was unequal. He complaiiied of stomach dei angement, especially 
of flatulence. 4'lie bowels were costive, the appetite was large, and he 
thought the paraldehyde increased it. He complained of strange feelings 
running through liis/body, some of which he descril>ed as “sort of 
shivers.” He said lie felt restless and nervous ; and he was very 
anxious and, indeed, frightened about his condition. His breath smelt 
strongly of paraldeliyde. He slept badly, had lialliicinations, and was 
like a man in the early stage of delirium tremens. 

Analysis. — Vide “Brit. Pharm.” tests for the purity of the drug. 

Cases. — Jn 1801, a supposed case of suicide bj" paraldehyde was communicated 
to Sir Thos. Stevenson by Bond, A lunatic, to whom this substiiiice was being 
administered, managed to retain his nightly dose in the mouth and secrete it till ho 
had obtained such a {[uantity of paraldehyde, as to cause fatal effects when taken iu 
one dose. 

Mackeiissio was called to a patient who had taken throe and a half ounces of 
paraMf3hyde. The breath smelt strongly of the litpn’d : the face was slightly flushed, 
the pdpils moderately contracted, and quite insensfldo to light ; the breathing and 
pulse wore rapid, the skin warm. The woman w as quite unc<»iiscious, and her body 
absolutely limp, like an ana>stheti8ed person. She recovered (7h M. J., 1891, 2, 
p. 1204). Patients may habituate themsolvos to the use of large doses of 
paraldehyde. 
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Tho following is from the Lancet^ 2, 1902, p. 673: — 

A woman was oi*dered one drachm each of ])ai'aldohyde and syrup of orange- 
peel and water to one ounce ; but by misadventure she was given an ounce of pure 
paraldehyde at 12 midnight, and tho error was neither discovered nor even 
suspected until some seven hours afterwards. Upon being given tho incorrect 
draught the patient struggled violently, and was with gi-eat. diliiculty made to swallow 
it. A quarter of an hour later the breathing became somewhat irreguLar and the 
patient’s mouth and larynx full of a thick roj)y mucus ; tho latter was all swabbed 
out and the breathing then greatly improved. As the patient Avas also suffering 
from bad stomatitis it was now thought that some of tho draught (as ordered) had 
entered the lungs during the struggling when it was administered. At 1.15 a.m. 
tho breathing was still rapid and irregular, thirty-two respirations to the minute, 
but the pulse was fairly strong (HI): tho patient, however, half-choked with 
mucus, was becoming somewliat cyanosod, and tho tongue was very red and swollen. 
The mouth was again swabbed out with relief. Tho patient was now semi-conscious, 
fairly sensitive to pain, but made no voluntary movement. Ilowovor, slie was easily 
roused by shouting, pinching, etc. Tho pnpils wore variable in size, but reacted 
both to light and to accommodation. At 2.15 a.m. she was given a hypodenujc 
injection of three minims of liquor stryclmim with two minims of tincture of digi- 
talis, which greatly improved both tho rospirati«)n and cyanosis, but half an hour 
later the breathing again became rapid and irregular, with long inspiration and short 
expiration. The lips wore pale and the mouth was diy and free from mucus. The 
pulse was regular (124), hut the patient was quite iiiicou scions. Tho pupils wore 
contracted and tho corneal reflexes were completely lost. At 3.30 a.m. the breathing 
was still shallow, more ropy mucus appeared in the mouth, the pulse was still 124, 
but the patient was more conscious and sliglilly sensitive to pain ; at this time 
there was an involuntary sliglit action of the bowels. After this she became some- 
what restless, tossing al)out and moaning occasionally ; the pupils were dilated hut 
not reacting to light. The pulse was good and the respirations were much quieter, 
continuing in tliis condition until 7.30 a.m., when she again became cyanosed, the 
pulse feeble and rapid, and the skin hot and dry, with very shallow respirations. At 
this period of the caso tho ur) fortunate mistake in the composition of tho draught 
was discovered, but it was thou doomed too lato to give emetics or to wash out the 
stomach, so amyl nitrate was at once inhaled and five minims of liquor stiychuite 
were given hypodermically, followed by a hot colfeo oiioinii ; those romodios greatly 
improved both the pulso and respiration, but the ]>{itieiit still remained somewliat 
cyanosod, with rapid and shallow breathing. She was thou given dilliisiblo 
stimulants in the shape of amiuoiiia and ether, witli l>raudy and hot water by the 
mouth, but as these W'ore swallowed with ditUcuUy brandy (twenty minims) was 
subcutaneously administered, t’or some hours she continued in a verj’ drowsy 
state, the tomporaturo roacliiiig 1 00^ F., with a pulso rate of 1 16 and a respiration rate 
of tw^mty-eight. Still being unable to swallow anything, she was given a nasal feed 
of eggs, milk-and-brandy, and a further hypodermic injection of strychnine. Latoi* 
in the day she was able to swallow liquids, but at night the nasfil feed and strychnine 
were ropoatod. In spite of this she contimied to be tlrowsy throughout the following 
night, requiring more strychnine early in tlie morning of the second day, but after 
this she made rapid progress and was able to take ])Ienty of nourishment by the 
mouth. The stupor gradually loft iior and in anutlior twenty-fom' hours she hail 
completely recovered from the evil effects of tho undiluted paraldehyde. 


Poisoning by Ciilohal Hydiiatk. 

Source and Method of Occurrence. — Chloral hydrate is a 
solid (rrystalliiio suhstance, produced by the reaction of chlorine on 
alcoholic liquids, and the subsequent addition of a small ([uantity of 
water. It has a peculiar liot nauseous smell and taste. It is much 
used as a siibstituti; for opium, and in doses of twenty to thirty grains 
it lias been found to operate as a sedative and hypnotic without 
jiroducing any stage of excitement. It has been given in very large 
iloses, often with benefit, but at other times causing dangerous symp- 
toms, followed by death. Medical men who have taken it incautiously 
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Ijave died from its effects. Several instances of this kind are reported 
in the Med. Times and Oaz., 1871, 1, p. 367, The deaths liave been 
frequently sudden, and no remarkable symptoms liave pi’eceded dissolu- 
tion. 'liie person has passed from sleep into death. In 1891 there 
were seven deaths recorded in England and Wales from hydrate of 
chloral, and nine in 1900, of which eiglit were called accident or 
negligence — and from experience the editor is inclined to agree with this 
verdict. 

Toxicity and Fatal Dose. — Chloral hydrate cannot he con- 
sidered iji itself to have a high degree of toxicity, hut irr diseased 
conditions of the heart it is a dangerous drug. Its deleterious action 
seems to he mainly exerted on the heart {Lancet^ 1871, 1), but its 
hypnotic action is on the cortex cerebri. A view bus been held that in 
the bhxal clihjroform is evolved from it, but this is i)rohably incorrect. 
Urochloral acid would seem to be the form in which it is eliminated by 
the kidneys (Mhihi). 

Three grains in a child a year old is stated to have caused death 
(“ Phil. Med. and Surg. Kep.,” 1871). Thirty grains caused the death 
of a woman, let. 30 {Lancet, 1871, 1, p. 226). A dose of thirty grains 
also proved fatal in lhirty-liv€^ hours to a young lady, iet. 20; wliile in 
a case nnmtioiuxl above a man recovered from a dose of 160 grains 
taken at once. Euller states that one of his patients took 150 grains, 
and another 180 grains, without injury {Lancet, 1871, 1, p. 403 ; see also 
Ilusemann’s JaJiresher,, 1872, p. {>09). llichardson states that the 
largest dose which he has known to be taken was 120 grains. It pro- 
<luced prolonged and dangerous coma, but recovery follow^ed. He 
looks uj)on this as a safe dose for an adult, distributed over tw^enty- 
jour hours in <Hvided quantities. Taken at once it is a maximum dose 
for an adult, dangerous, but not necessarily fatal. Beyond 120 grains 
the danger increases, and 180 grains may he considered a dose that 
would prove, in the majority of cases, positively fatal {Med. Times and 
Oaz., 1871, 1, ]). 169). Recovery has taken place after a dose of 240 
grains {B. M,J,, 1892, 2, ]). 1055). Even larger doses may he taken 
by those who habituate themselves to the use of chloral. 

There appears to be <*()nsi<lerable uncertainty in the action of this 
drug, even wdieii similar doses are given. After an ordinary dose of 
twenty or thirty gi'ains a patient has slept for a quarter of an hour, and 
has then awakejied with a sense of deadly faintness, tlie lips livid, the 
face pale, the ])ulse scarcely perceptible, and a feeling of intense 
exhaustion and im])ending dissolution, mingled with delirium, lasting 
for five or ten minutes. It apj)oars to exert a depressing action on tlie 
lieart, and in cases of heart-disease it may thus cause rapid death 
{Lancet, 1871, 2, p. 32). It is probable that it acts in what might be 
called a test manner on the heart, quickly affecting an unhealthy one 
and leaving a healthy one unaffected. 

A syrup of chloral six grains in sixty minims is official, dose half to 
two drachms ; this is the only official preparation. 

Di;Lrati01I. — A patient may die in a fe\v iniiiutos, but more com- 
monly survives for a f(nv hours. Death has ensued so late as ten and 
even thirty-five hours. Tlie symptoms of drowsiness appear in from 
ten minutes to half an hour ; aft^cr this the patient sleejis, and may sleep 
several hours before death ensues. 
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Symptoms. — In the great majoiity of cases the only symptom is a 
quiet sleep which gradually deepens into coma and death. A lady took 
six doses of thirty grains each. She fell into a sound sleep. Every 
attempt failed to ai’ouse her, and she slept into death. The principal 
post-mortem appearance was great congestion of the cerebral vessels 
{Med. Times and Gaz., 1871, 1, p. 132). In another case a Iad\' took, in 
three doses at intervals of fotir hours, seventy grains of the hydrate. 
In two hours after the last dose, she suffered from severe craiups in 
the legs, a feeling of suffocation, swimming in the head, and inabilit 3 ' 
to regulate her movements. Four hom-s after the last dose her face 
was flushed, the e^yelids wore closed, and the conjunctivaj were injected ; 
the pulse was quick (120) and bounding. She was with difficulty 
roused either to speak or take food. She recovered in about sixteen 
hours {Med. Times and Gaz., 1870, 2, 485). 

A patient took thirty grains of hydrate of chloral at night. He 
became unconscious almost immediately after swallowing the draught — 
the face and hands turned livid and cold, and breathing took ])lace only 
at long intervals, indeed for about five hours deatli seemed to be 
impending. He recovered next day {Laneet, 1870, 2, ]). 402). A 
case is rej)orted in the same journal in which a dose of 160 grains was 
given by mistake to a hospital patient, a middle-aged man. The man 
slept well and recovered notwithstanding the large dose taken. In two 
cases sudden death followed ordinary doses, and in one instance ninety 
grains introduced into the rectum produced rapidly' insensibility, and 
caused ileatli in three hours {Lancet, 1871, 2, p. *466). It has been 
observed, in reference to tliis drug, that in the sleep produced by it the 
pupil is contracted, but that it immcdiatelj’- dilates on the person 
awaking. In other cases the luipil has been dilated and insensible 
to light. 

Cases of accidental poisoning by overdoses of chloral are very 
common. In these cases the fatal dose is rarely known. Tiie 
usual syinfitoms are profound sleep, passing into coma. lireathing 
becomes gradually slower, till in the end it entirely ceases. The 
pulse becomes rapid, irregular, and weak. There is complete loss of 
sensation, with great muscular prostration ; and the temperature 
falls much below' the normal, and the patient often sweats ju-ofusely. 
It is probable that death usually takes place from paralysis of the 
heart. Sir Thomas Stevenson met with a case in which a young man 
barely survived a dose of seventy grains : he became idiotic, and never 
entirel}' recovered. 

Treatment. — The stomach should be emptied by the tube or by 
an emetic. Warmth is of the utmost importance ; it should be main- 
tained by hot bottles, and the body should be surrounded by blankets, 
underneath which friction may be a])p]ied. Persistent attempts at 
rousing the patient should be made by means of tlie faradaic current 
and other usual methods. If the breathing fails, artificial respiration 
should be performed. Hypodermic injections of strychnine (one- 
tw'enty-fifth of a grain) have been recommended, but str 3 'chnine «is not 
so good an antidote to chloral h 3 'drate ns chloral hydrate is to strychnine 
{vide p. 359, false antagonism). Stimulants will probably be required: 
ether Jjypodermicalh’, or alcohol by metuth or rectum. Hot coffee is 
useful (Alann). 
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Post-mortem Appearances. — There is nothing at all diarac- 
teristio to be found on autopsy until analysis is applied. There may, 
however, be perceived the peculiar odour of cldoral liydrate in the 
stomach contents. 

Analysis. — Hydiate of chloral is a white, brittle, crystalline solid, 
of a peculiar odour and a pungent bitter taste. When heated on 
platinum it melts, and is entirely volatilised without combustion. It is 
not inflammable. Heated in a close tube, it melts, and does not 
rapidl}" solidify. It is distilled over in a liquid form, and after a time 
it sets into groups of crystals. It is soluble in water, which retains it 
on cooling. The solution is not acid, has no bleaching properties, and 
gives only a faint luilkiness on boiling with a solution of nitrate of 
silver. It is dissolved h}^ strong sulphuric and nitric acids, without 
aiij" change of colour. Potash added to the solution converts it into 
chloroform, and into formic acid, whicli combines with the alkali. On 
boiling it with potash the solution, if the hydrate is pure, acquires 
only a slight yellow colour. When boiled with auric chloride or nitrate 
of silver, and alcoholic solution of soda is added, gold or silver is 
immediately precipitated. It decomposes a copper salt like grape- 
sugar, but in the cold potash does not redissolve the prffcipitatcd cupric 
hydrate. 

One hundred parts will yield eighty-two parts of chloroform. It is 
h}" this conversion that hydnit(5 of chloral may be detected in the 
contents of the stomach. The liquid should be rendered alkaline with 
potash, and the mixture heated in a flask by a water-hath. The 
vapour wdiich escapes may bo tested for chlorofonn by the process 
described on p. 606. 

The quantity of hydrate of chloral present in a strong soliition — 
e.g.fii drauglit — maybe approximatel 3 ’^doternnne(I byidaoinga measured 
quantity of the solution in a gra<luated and stoppered burette, and 
shaking with a solution of soda. On allowing the mixture to stand 
the chloroform formed bj’^ the decomposition of the hydrate of chloral 
will form a dense layer at the bottom. Approximately each minim 
of (diloroform separated represents two grains of hydrate of chloral. 

adding a solution of soda of known strength to a definite volume 
of a solution of chlorjxl, and when the chloral is decomj)osed titrating 
the iincombined soda, tlie percentage of chloral in a dilute solution 
may be determined. A hundred grains of the hydrate when distilled 
w ith lime yield seventy grains of chloroform. 

The most delicate test for chloral hydrate seems to he that with 
ammonium sulphide, which is thus described by Lulf: — 

If to a solution of cliloral liydrate a few^ drops of ammonium 
sulphide be added, the mixture either quickly or in a short time, 
according to tlie amount of chloral hydrate present, becomes opalescent, 
and finally acquires a 3 "elIowish or reddish yellow^ appearance, an 
amorphous precipitate finall 3 ^ settling to the bottom of the tube ; at the 
same time a peculiar odour is developed. This test is an extremely 
delicate one.*’ 

Cases. — In 1889, a man was convicted of muider by the administration of hydiate 
of chloral in beer to an elderly gGiitleman (Manchester Spring Ass., Jt. v. Pardon), 
Insensibility quickly supervened, and within a few minutes of the victim being 
found insensible in a cab he died. Chloral was detected in the stomach of the 
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deceased, but no attempt was made to estimate the quantity {IL M, J,, 1889, 
2, p. 235). In 1891, a man was accused of murdering bis wife by the adminis- 
tration of hydrate of chloral ; but he was sicquitted, there being no evidence that it 
was not a cfiso of suicide. Sir Thomas Stevenson found six grains of the hydrate 
in the stomach and its contents (A*, v. Wynne, C. 0. 0., October, 1891). 

On June 1st, 1904, Mr. Drew held an inquest on a niaidon lady forty-three, 
who had taken an overdose of chloral, quantity unknowni. She was found dead 
after an interval of about twelve hours. 


Poisoning by Chlokalose. 

Source and Method of Occurrence. — This drug is formed by 

the action of cliloral on glucose (“Extra I^ljarin.*’), and is supposed to 
be mucli safer as a liypnotic than cliloral hydrate, hut ill effects have 
followed its use, especially in large doses. A dose of twenty (reiiti- 
grammes caused very uiipkmsant symptoms 2, 1895, p. 684), 

and also eight grains luive done so {Lavvet, 2, 1900, p. 1803). Vide 
also Professor Bradljiiry’s Crooiiiaii Lecture,'* 1899. 

Cases. — Dr. G. If. Lang records the following case in the 
n. M, c/., 1894, p. 233:— 

“ I found the patient, a middle-aged woman, lying in bed in a eomi-comatoae 
condition. 8ho showed signs of irritation on attemj>iH being made to wake her, 
bnt she could not be roused sutfi(5iently to give an intelligible answer to any 
question. The face was congested and bluish, pupils equal iual somewhat dilated, 
la’eathiiig noriiiul, ludse sixty, regular, fairly full, and of high tension, skin warm 
and moist. On a table by the bed w'oro a box which had contained cachets of 
chloralose (0'20 grammes in each), but was now empty, and a bottle of syrup of 
chloral, from w hich about 5 vj. woro missing. I concluded that she was suiteriug 
from })oisoniiig by cliloraloso or chloral or both, 

“As it appeared that the amount taken might bo largo, 1 proceeded to wash out 
the stomach. The water rotiirnod almost clear and without smell. I gave an 
enema of hot coffee. Soon after this she became sufficiently conscious to tell me 
that slie harl taken only three caclHJts, and that she had oftoji taken tw’^o, and on 
more than one occasion three, cachets without ill elfects. 

“ On visiting lier later 1 found her quite well except h)r a slight headache. Slie 
told me that she had taken hypnotics for many years. Once before she had 
sutferod from a very large dose of chloralose, but quickly rccovei'od after an 
emetic. On the prestmt occasion she had taken two cachets at 1 a.m. and a third 
about an hour later. 1 saw bnr at 4.30 «a.m. 8ho thought slie slept fora short 
time after taking the cachets, then felt very ill in an indefinite way, tried to open 
the door, which wjis locked, but fell dowm and was found there in an unconscious 
condilion. 

“The chhnalose which sho was in the habit of taking was made by Bain 
Fouriuer, of Palis, Imt she had j-ect^iiily obtained a fresh supply from another firm, 
aTid two of the cachets taken were from this consignment. I’ho contents of one of 
them W'cighed between grs. iij, and grs. iijss., that is, about 0’20 grammes. 

“ There is notliing in the symptoms to call for remark. They were sufficiently 
grave to call for active treatment. The (piantity taken — ()*(>0 grammes (grs. x.) — is 
ihe full dose recommended, but she had previously taken as inu<4i without ill cflecis. 
The untoward symptoms may have been duo to ra])id absoiption from the empty 
stomach or to impimty in the new supply.” 

"I’lie following apj^ears in the Lancet^ 2, 1900, p. 1803, reported by 
Dr. Douty : — 

“ I was called at about twelve midnight to a young woman who wns supposed 
to be in a fit. 81ie had gone to bed at 1 1 ]).m. Sho had been in tbe habit of in- 
dulging in cliloral and also in cocaine at home, but she had taken very little while 
at Davos. A physician in JiOiulon liad given hfu* cachets of chloralose, oiglit grains 
in each, to take for sleojilessncss. She took one for the first time that night. I 
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found her in great distress, unable to move her legs or her arms, with a feeling of 
numbness in them, the numbness being more marked on the right side. She 
could not move. Her mind was clear, but her speech was slow. Her pulse was 
good. She recovered in five or six hours. A week afterwards she took another 
cachet, and I was called at about 1 a.m. by her friend, who slept in her room 
because she would not answer when spoken to and again was thought to be in a 
fit. She was in a cramped-up posture of emprosthotonos, lier thighs were tightly 
flexed on her abdomen, and her chin was forced down on her chest. Eespi ration 
was almost inappreciable and very slow, and she was cyanosed. Her pulse was 
eighty and fairly good. Her extremities were not Ofdd. Sne was quite unconscious, 
and I could not rouse her. I had difficulty in overcoming the contraction of her 
limbs and neck, but having done so, I performed artificial respiration for half an 
hour, whilst others applied very hot water to her chest and head, and as soon as 
she could swallow we forced down some brandy, and her breathing improved, but 
was very slow. In an hour it was possible to get a grunt in reply to questions. 
She remained in that state for six hours, and was torpid all the next day, then 
seemed quite herself again. The small extent to which the heart seemed affected 
on each occasion quite boro out Professor Bradbury’s observations in his 
experiments.” 


Poisoning by Sulphonab. 

Source and Method of Occurrence. — It is dimetliyl-methane- 
diethyl-sulphoiie, produced by the oxidation of a mixture of ethyl 
mercaptan and acetone (“ Kxtra Pharm./* 1904). It is now official, and 
its dose is given as ten to tliirty grains. It is supposed to be a very 
safe hypnotic, but accidents have occurred from its administration, and 
the liabit of taking it may be acquired. No case of its homicidal use is 
yet recorded, nor does it seem a likely poison for a murderer or ill- 
disposed person. 

Toxicity and Fatal Dose. — In the Lancet, l, 1904, p. 219, a case 
of recoveiy after 365 grains is reported, so that its toxicity is decidedly 
slight. The editor met with a case in 1904 in wliicli about eighty grains 
decidedly hastened death, tliough it is doubtful if it actually caused it. 
Dr. Maidlow reported to the editor a case in which “ a dipsomaniac, 
with a mixed motive of suicide and a desire to sleep after an outbreak, 
twice took 125 grains in ten minutes, the only result being slight stupor 
and weakness of the legs.'’ 

Ji. M. J.f 1, 1895, p. 698, recovery after between five and six 
grammes. 

Symptoms. — ^ulphonal would seem to have an especial tendency 
to upset the renal function. It may apparently inoduce ischuria, 
oliguria, albuminuria, and hfematoporphyrinuria (i^. A/. «/., Epit., 
1, 1893, p. 28 ; also Lancet, 1, 1904, p. 504), but when it has given 
rise to more serious symptoms they have commonly been of a cardio- 
depressent tv 2 )e, of wliicli tlio following, repoi’ted by Dr. Tresilian, of 
Enfield {Med. 2'imes, 3, 1900, p. 73), is a good exanqile : — 

Mrs. X., aged twenty -eight, a hysterical patient, consulted him for 
insomnia. Twenty grains of sulphonal wore ordered to be taken at night in hot 
spirit and water. This dose secured a good night’s rest, but she was still iiTitable 
and excitable on the following day, and the next night could not sleep, so repeated 
the sulplnmal, hut only in a dose of fifteen grains. She again slept well, hut the 
next morning was ataxic, and reeled about, and had headache and tinnitus 
nurium. At 2 p.m. she suddenly said she felt she was dying, and became cyanosed. 
Dr. Tresilian saw her at 2.30 p.m. She was then livid generally, the face most 
so. She could not 8i)eak. Sho had fainted and vomited twro or throe times. There 
was no dyspnoea ; the respirations were extremely slow and shallow, the thoracic 
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walls scarcely movhig in respiration. Now nnd then she gave a sliglit sigh. The 
heart’s action was feeble, and occasionally intermittent. The pupils wore dilatoil 
and acted very feebly to light. Complaitit was made of bad headache and noises 
in the head. Stimulants wore administered, and hot water bottles packed round 
the patient. Two injections of etrychiiine ono-twenty-thii'd and one-thirtieth 
of a grain were given within a few hours of each other, also mixture of ether, 
ammonia, and strophanthus. By the end of the day the patient was little, if any, 
better. There was retention of urine, which was relieved by the catheter; the 
water was dark -coloured. The heaviness and drowsiness continued. 

The same treatment was continued, and the next day she was better — only 
vomited once and only slight diarrhoea. The cyanosis was lessening; plantar 
reflex was found deficient ; knee jerk nonnai ; headache bad, but the noise in the 
ear better. Gradual improvement took place, and in a few days she was well 
again. 

Ill siilplioiial liabit disturbances of the digestive and nervous system 
occur. 

In the JB, M, J. Epit., 1894, the following paragraph occurs, 
showing, or rather tending to show — for the evidence seems to the 
editor hy no means conclusive — that siilphonal may fatally affect 
the kidneys : — 

“Stern [Deni, Med, H oc/y., March 8th, ISIM) discusses the renal lesions in this 
condition. An insane w^onian, aged sevooty, received one grain of sulphoiial every 
evening, the dose having to be doubled in a month’s time. T'his was continued for more 
than three months, with frequent intermissions, amounting often to eight days. 
When the total amount taken was some 150 grains the urine showed a dark colour 
due to hrematoporphyrin. The drug was omitted at once. Fatal coma, however, 
supervened in n week’s time. The kidneys w^ere of a pale red (soloiir, with smooth 
surface, and contained deposits of lime salts. These changes were sucli as might 
bo attributed to advanced ago, but tho micr(>sco ])0 <lisplayed a very extensive 
necrosis of epithelium, and also minute haomorrhagos. These minute changes 
represented a toxic nephritis, and were unquestionably duo to tho sulphoiial. 
There was a large gall stone in the gall bladder, and small friable concretions 
in the scarred cystic duct. Very slight jaundico was present during life. The 
poisoning occurred here, as in other published cases, in a woman, and after the 
prolonged use of the drug. Tho obstinate constipation, the age of the patient, and 
tho changes found in the myocardium, no doubt accelerated the result. During 
the use of suljihonal the urine should be carefully examined for albumen or formecl 
elements, as when once luematoporpliyriimria appears tho prognosis is unfavour- 
able. Tn the prOvSenco of renal disease the prolonged use of sulphoiial should be 
had recourse to with great caution.” 

Tlie following fatal ending to the sulphoiial habit is from the 
Lancet, 2, 1900, p. 269 : — 

’ ‘‘Dr. A. E. Taylor and Dr. J. Sailer liave ])ubli.slied an interesting case 
in the volmmi of ‘ (jontributions from tho William Pepper Tjahoratory 
of Clinical Medicine, University of Pennsylvania,’ just issued, illustrat- 
ing a somewliat rare condition resulting from tlm habit of taking sulphoiial. 
'ITie case was that of a woman, aged lifty-two years, immarried, and 
presenting symptoms of hysteria. On inquiry it was discovered that 
she had been in the habit of taking sulphoiial for some time, the dose 
being fifteen grains per diem. She was informed of the evil results 
likely to follow the continued use of the drug, and slie discontinued its 
use for some weeks. After this she resumed taking the drug and 
began speedily to exhibit all the symptoms of sulphonal poisoning— viz., 
mental confusion, marked insomnia, difficulty of speech, and a peculiar 
sighing dyspnnea. The urine was tinge-d a deep pink colour (liiemato- 
]>orphyriiiuria), and a stiffness and paralysis of both legs soon developed. 
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The control of the spliincters was lost. Cutaneous sensibility was not 
affected. The paralysis spread rapidl}'^ upwards, and death resulted 
from cardiac failure. Spectroscopic examination of both urine and 
blood disclosed the piesence of lieBinatoporphyrin. At the necropsy 
the following conditions were revealed : Fatty degeneration was 
present in the heart, liver, and kidneys- The spleen was filled with a 
greenish pigment, both free and within the lymphoid corpuscles, the 
fibrous trabecuhe were greatly increased in size, and the lymphoid 
follicles were extremely well develoi)ed. Excessive pigmentation was 
found also in the lymphatic glands of the body and in the lungs. No 
notable morbid changes could he found in the spinal cord or brain. 
Cases of sulphonal poisoning are rare, and a case like the above in 
which the necropsy <lisclosed lesions of a characteristic nature in the 
various viscera of the body is rarer still, and possesses much importance 
botli from a diagnostic and pathological standpoint. It is interesting 
to note, however, that heBmatoporphyriiiuria — an indication of serious 
alterations taking place in the blood — from the use of sulphonal is 
nowadays less frequent than in the earlier days of the use of sulphonal, 
when the drug was not always obtained in a state of purity.’' 

Analysis. — If a little dry sulphonal is heated in a test-tube with 
charcoal or iron in powder, the odour of mercaptan is given off; if iron 
is used, the subsequent addition of hydrochloric acid to the residue 
liberates sulphuretted hydrogen. If a little dry sulphonal is melted, 
and the heat is continued until the clear liquid boils, the addition of 
pyrogallol produces a bro\^n colour witli evolution of mercaptan 
(Mann). Vide also Jl. P. (1898) tests for tlie purity of tlie drug. 

Cases* — In 1889, Sir Thomas Stevenson was consulted in a case of sulphonal 
poisoning, which occurred in the practice of Blather wick. A lady, jet. 40, a dipso- 
maniac, took a dose of sulphonal, estimated at forty or fifty grains. She was seen 
twelve houi*s later, when her condition was as follows : extreme drowsiness, 
awakened with difficulty, and soon relap.sing into somnolence; surfano pale and 
ashen in hue ; limbs flaccid, with great loss of muscular power; eyelids closed; 
pupils moderate in size and acting slowly to light; pulse 1*20, small; respiration 
quick, sh, allow, and at times almost imperceptible ; tongue coated, no vomiting; 
very offensive odour of bodj’ and breath. No urine was passed for twenty-four 
hours, when it was drawn off, but no sulphonal could bo detected in it. The patient 
was with difficulty mado^to swallow, anil retained fluids in the mouth. She could 
be made to speak slowly, and with slurring of the words. 8he recovered in forty- 
eight hours. 

Dillingham has also recorded a case of poisoning by siilx)honal. Aii eldody 
woman took ninety grains by mistako one evening. At 3 a.m. sho was found in a 
semi -coma tone state, which quickly passed into stupor with stertorous breathing. 
Tho pulse was almost imperceptible, and the extremities cold. There was woU- 
markod want of control over the muscles, the face was drawn to the right side, and 
the right eyelid dropped, l^upils normal. She would doze for a few minutes, and 
then open her eyes, but recognise no one. Urine nonnal. She recovered under 
treatment, but the partial paralysis of the face and want of control over the 
muscles continued for ten days (Med, Record^ Docombor lilth, 1890). 

Sixty grains produced very serious symptoms (/?. M. */., 2, 1898, p. 808), and 120 
gi’ains caused a patient to beeomo very cold and livid, and the pupils to become 
fixed and dilated {I hid, p. l;i87). 

At a,, meeting of the liiverpool Medical Association, December, 1898, Dr. Or, 
Lovell dulland road a paper in whicli he narrated a fatal case where the patient 
had, without tho knowledge of his medical adviser, taken thirty grains of sul- 
phonal every night for about six weeks. About a week before his death he 
developed ataxia of the extremities, Bissitude and drowsiness, and then hj»mato- 
porphyrinnria, and died somewhat suddenly. The post-moi’tom examination showed 
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no Tery marked gross lesions boyoiid fatty degoiieraiion of the heart and stiisis in 
all the organs, but whon these were examined microscopically the principnl change 
was found to bo i^ecrosis of tlio secreting epithelium of the kidney, and certain 
degenerations in the liver and suprarenal capsules. l)r. Gulland proceeded to 
discuss the clinical history of chronic sulphoiial ])oisoiiing, and to point out the 
diffei*eiice8 between this and, on the one hand, the temporaiy by-elfects after a single 
inedieinal dose of the drug, and on the other the syiriptoius of acute poisoning fx-oin 
a large single dose. The pathology of both acute and chronic poisoning was 
described, and special stress was laid on the kidney changes which were conimoii 
to both chronic and acute forms, and which the author believed to have at least 
as much to do with the fatal issue as the action of the drug as a blood poison. In 
regard to the treatment of acute poisoning, it was pointed out that it was essential 
to remove as much as })ossible of the insoluble di ug from the alimentary tract, and 
also to keep up free diuresis, whilst in the chronic form the free use of alkalies was 
insisted on. The paper termimdod with a discussion of the cases in which sulphonal 
should not bo given, these being especially cases where there was constipation, 
great prostration, or kidney disease, and with a plea for the more careful an<l 
discriininntiiig use of the drug {Ji. il/. »/., 2, 1S98, p. l!S21). 

The following is a curious case, and certainly suggests that suli)hoiuil cannot be 
very dangerous : — 

“A married woman, aged thirty -seven, separated from her husband owing to her 
habits of intern j)orance, had been abstemious under moral restraint for about three 
months, wlien on ^lay 21 th, 1895, she showed signs of an approaching attack of 
alcoholism. She was wafehed carefully for a time, hut, owing to illness and 
removal of her attendant, she was left in charge of a maid. Her first dose, on June 
1st, was about one pint and a half of methylated spirit, partly procured from a 
lamp in the house ; thou two pennyworth of the same was obtaijied from a lamp 
shop (about six ounces), the druggists in the district having received notice not to 
servo her. Thereupon her thirst seemed to be so extreme that she resorted to some 
painters, from wliose can of tu]’]7eiitino she took a drink. »Sho Tioxt discovored a 
bottle containing JOO tabloids of sulphonal, contahiiiig five grains in each, which 
liad previously been taken from her, and which she had received by post; those she 
chewed up in her mouth one after another till she had swallowed fifty-three (equal 
to 265 grains). About 5 p.m. the .same day she was found by the maid (wdio had 
unfortunately been obliged, owing to domestic duties, to leave her a great deal to 
herself) in a state of .stupor on the floor, and was earned to bed. At 11.15 ]).m. I 
v, iiH summoned to her, and found her sleeping on her side with her knoes drawn 
lip, and the pupils slightly contracted and insensible to light. When luiised slie 
smiled graciously and lapsed oil' to sleep again ; slie tried once to raise herself in 
bed, when .she fell powerle.ssly bu<*k again. Next day tho legs w^ex’e found to 
bo extended, and tho sole.s of tho feet were arched in a state of extreme flexion. 
The bowels were <‘oniined. She slept from 5 p.m, on June 1st till 5 a.m, on tho 
4th — y^ixty h<njr.s - and did net regain .s])Coch till tho 7th and the power of loco- 
motion till the 9th. This case is interesting as showing the irritation ])roduced to 
the plantar branches of tho post-tibial nerve, ])rcsuinably by the suljiliomil, and 
tho long period that elapsed before tho toxic flexion of the solos iraide itself 
mtinifest, thus showing tho .slowmnss of tlie action of the drug.” 

The following is from tlie B, M. J,, 2, 1898, p. 332 : — 

“ Wien (BerL Klin, It September 26th, 1898) relates a fatal ca.se of subacute 
])oisoiiing in a woman, aged thirty-two, suffering from paranoia. Tho ])atient 
received three doses, each of 0-5 gram, at intervals of an hour and a half, on 
each of thirty-one days, with occasional intemiissions. The urine was examined ; 
daily, and the patient had been treated previously with about tho same doses 
with no ill effoct. When the sulphonal was discontinued the j^atieiit had 
become quiet, but this was not the ro.snlt of any sulphonal narcosis. Her 
general coiulition w^as good. Thirty-six hours later the Hymptoni.s of sulphonal 
])oisoning appeared. They consisted at first of gastric syinptoms, with pain 
aTul vomiting, and later paralysis and hioinatopoiphyrinuria were neted. It 
appears to the author probable that the poisoning was duo to a cumulativo- 
fiction. Besides the ataxia there w^as paralysis in tho arms and logs, probably 
due to a j)eriphoral lesion. A notable fact, in this case was the late appearance 
of thehaematoporphyrinuria, which occurred eight days after the onset of the intoxi- 
cation symptoms. Albuminuria and other evidence of a tojjic , nephritis appeared 
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later. The pulse-rato fell towards the ond to sixty-eight as a result of changes 
in the m 3 ’^ocardiMin. At the necropsy atoxic nephritis and cj^stitis were found. Tlie 
heart muscle showed degenerative changes, and tho pericardial sac contained an 
excess of iluid. The author maintains that tho great danger in sulphonal poisoning 
lies in the irreparable changes found in tho heart. In the stomach there were 
small hmmonhagic erosions, and the organ presented an hour-glass contraction due 
to old ulceration. Nine-tenths of the cases of fatal sulphonal poisoning have 
occurred in woinon. Although the urniiber of cases of poisoning by^ sulphonal is 
small considering the frequency with which it is used, j’et precautions must be 
taken. The use of this agent must bo as limited as possible, and intermissions of 
oven four or live days ai’o too short. Tho author thinks that when symptoms^ of 
poisoning have already appeared transfusion, or, failing that, infusion, of ealino 
solution should be trioil. Camphor should be used in case of the least threatening 
of cardiac lailuve. Illforts should be made to promote tho excretion of the sulphonal 
by diuresis, etc.” 


Poisoning by Thional. 

The editor is unable to find a fatal case of trional poisoning, but 
the I'ollowiiig shows its danger: — 

“ Dr. Warren Coleman, of New York, recoi-ds in the Mediad News of July 28th, 
1000, a rare and interesting case of acute poisoning by trional. The symptoms of 
]>()isoning In^^ this drug have been said to consist of vertigo, loss of equilibration, 
ataxia, miusea and vomiting, diarrhoea, stertorous breathing and cyanosis, tinnitus 
aurium, halliicinatious, and hueinatoporphyrinuria. Tho case recorded hy Dr. 
Coleman is that of a woman, aged thirty-live j-ears, who w^as suffering from a mild 
delirium biought on by an excossivo indulgence in champagne andnlcobolic drinks 
for several days. 8ix trioTial powders (of fifteen gi'ains each) were ordered to be taken , 
one every half-hour for two hours. The patient bocamo drows}'* and sleepy, and on 
the third da^^ it was found diilicult to nmse lioi*. There wore no disturbances of 
respiration or circulation to be detected b^’’ ordinary clinical examination. lu 
answer to (jiiestions she replied that she W'as “ dizzy and sleep 3 \’^ Uer speech was 
thick, and she walked with difliculty, the gait being ataxic. 81ie showed no sensory 
<]istiirbauces, and tho urine was free from Inematoporpliyrin. Upon inqtiiry it 
appeared that she had taken trional far in excess of tho proscription and to the 
extfjiit f)f nine drachms (o-lO grains) in soveiitj^-two hours, the original prescription 
having been repeatedly made u}) at the stores. Tho i)}itiont was ordered a saline 
jnirge, and she graduail}*^ recovered from her state of trional intoxication. The above 
case shows that trional is free fi’om excessive depressing ellects even when taken 
in maximal medicinal doses, and that even \vhou b,y accident enormous doses are 
taken the result need not ho nocossarily^ fatal. The development of ha3matt)porphy- 
rinuria should alwa^’S be looked upon as a danger signal in cases of administration 
of trional or sulphonal, and the use of tho drug should bo discontinued until this 
symptom has passed away. Attention may bc^ hole recalled to a case of the 
sulphonal habit eiuling fatallj'' which was recently recorded in these columns 
{Lanaty 2, 1900, p. Tol ). 

And in tho hi/fcet^ 1, 1900, j)* 1096, is recorded rocoveiy from 125 grains. * 


Poisoning by Thalline. 

Source and Method of Occurrence. — A body of similar origin 
and uses to aiiti[)vrine, mnl of similar danger. A case is recorded in 
which nine grains proved fatal (‘VExtra Pharin.,” 1904, j). 196). The 
dose is said to be three to five grains. 

Poisoning by Bromofohm. 

Source and Method of Occurrence. — liromofonn is the bromine 
analogue of cblorot’orni ; it is a colourless, sweet liquid, gaining a great 
reputation as a sedative in whdopiiig cough, but has all the same to be 



680 


POISONING BY BROMOFOUIM. 


given witli mro. It is only slightly soluble in water, and hence not 
infrequently the last dose in a bottle contains a poisonous dose. 

Cases. — All inquest was Jield nt Lancastor coiieoriiiiig the death of a little gud 
five 3 ’'ear 3 old, the daughter of the intirniarv porter. It s(?ouis that thirty-six 
miniius of brooioforiu weie put n» a inixturo inado up with inucilago and water, 
and tho child died after the last dose had hoon taken. Tlie theor}- was that the 
whole of tile bromoforiu had been left .at the bottom of tho bottle and taken in the 
last dose from its not having been shaken, as directed. Tho report is rather meagre, 
and, as this is said to bo the first recorded case of hromoform poisoning, it would bo 
well if a fuller account were given {Lancet 2, 1808, p. 181(5). 

I’lie following is reported in the Lancet^ 1, 1899, p. 119, by 
])r. Evans : — 

Tn the early part of last year my ]iurtnev\s live children wore suffering from 
pertussis, and, other jemedios failing, he decided to try hromoform, one and a half 
drachms of W'hich wt>ie put in a mixture made u]) to eight ounces with mucilage 
and water. The eldest girl, aged eight j^ears, took one tahlespooiiful, and the 
others smaller doses according to their ages. k\n* four or tivo days they took 
tho medicine, and were so henelited bj" it that it was discontinued, (in the 
sixth day, about 4.o0 }).m., 1 was sent for, as my partner was out, ami on 
arriving 1 found tho oldest girl in the following critical condition. She was 
lying in u W'holly unconscious state, snoring deoph\ Both impils were strongly 
coiitiacted, and hardly reacted to light. The conjunctival redoxes were almost 
lost, the pulse at the wrist was scarcely porcexitible, and the heart-sounds w'ere 
very weak. The face was iiiiuihed, and tlie lijjs were blue, f gave two drachms 
of ipecacuanha wine, whitdi xnoduced fairly’ free vomiting, and followed this iq) by 
n hypodeimic injection of lo^^th of ji grain of strychnine, and apjilhal liot tlanmdaovor 
the heart. As the improvement in tho chihrs condition was very slight, I gave an 
injection of tw’o drachms of wdiisky niider tho skin of tho chest and an cuioma of 
strong colTee. The piqiils wove now" more dilated, and tho xnilso wais bettor in 
strengtli and quality; and though still unconscious, tlio xiatient’s giuioral condition 
liad improved. Her father thou returned and drew my attention to a peculiar 
sweetish smell wdiich was evolved from tho vomit and breatli, and on inquiry wo 
received tho follow ing porticulars of the onset frmn tho mother. Tho girl had a 
violent fit of coughing at 8 p.m., and wa.s given a dose of the bromoforiu mixture, 
the last in the bottle. She then la}" down. From half to three-quarters of an hour 
later her mother heard loud snoring issuing from the room, and, being unable to 
rouso the child, sent for me. About 8 p.m. the jiatient rticognised her father and 
seemed to be imjiruving. At 10 x>.m. there w^as a change for the w'orso; the cha- 
racter of the l ospiratioii, however, chnngc-d from the loud snoring to a soft sighing, 
b€:JCOining so feeble that we resorted to artificial respiration. Gwing t<j the reimr- 
rence of the symidoms, wo suspected that some of the drug must ho left in tho 
stomach, whicdi w"e accordingly washed out with an ordinary syphon ])unq), and 
noticed that the water wdiicli retiivned had the same sweetish smell, which sitiell 
the child’s breath retaine<l for several days. Tho remaining treatment through 
tho night coiisisteil in jiutting the xiatieiit near an ojien wdiidow, where she 
gradually recovered, and, wu'tli th(3 exception of a very bail headaeixe tlie next day,, 
she did not soom much tho worso for her misadventure. 

Tlui next two from the B. M. J,, 1, 1900, p, 1288 ; — 

“ A numlier of children in tho same house, and of nearly the same ago, were 
being treated by me for whooping cough with half-minim doses of hromoform 
three times a day, sus]Jt‘nded in mucilage of tragacanth. When called to two of 
tlie children about 12.o0 i».iii. 1 found them unconscious, lying side by side, with 
brc?ath smelling strongl}" of biornoform, with faces jiale, eyes closed, puxiils con- 
tracted, and limbs flaccid. The respiration was feeble in the elder (;hild (aged four) 
and stertorous in tho ,vouugor (aged two). About 12.40 p.m. respiration ceased in 
the j'oungor child, and arfificini respiration wa.s resorted to, and a few mfnutos 
hiter artificial ros))iratioii ha<l to ho re.sorted to for tho older. I gave each of the 
children about half a teas])oonful of brand}’' hypodonnically, and ihen three injec- 
tions of stiychnine each at intervals of fifteen mkuite.s, to the older a two-hundredth 
of a grain and to tho younger a four-hundredth of a gi*ain each time. I thoroughly 
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washed out their stomatshs two or threo times with hot water, followed by strong 
cotToe, some of the latter Inniig allowed to remain in tho stomach. The younger 
(!hild rallied first, and began to breath spontaneously after an hour and a half’s 
artificial respiration. Tho interval was about the same in the case of the older 
cliild, but he remained drowsy and stupid for some hours. According to the 
nurse’s account, tho (diildren had their doses about 8 a.m., but these were tho last 
in the bottle. Shortly after this they wore put to bed, and on being awakened at 
1 1 a.m. they wore giddy and confused, and staggered in their gait. Erom this 
time onwards the sjunptoms gi*adually developed until 12.iJ0 p.m., when I 
arrived. 

** Tho hromoform must have accumulated at tho bottom of the ])ottlo through its 
not having heen pj operly shaken up each time ; hut even on this hypothesis it is 
liard to see how the children cotild have had more than thi'ee or four minims each 
of pure hromoform in a dose of a teaspoonfiil.” 

A further non -fatal ease is to ho found in the IK M. */., 1, 1901, p. 1202. In 
this case one diachm of hromoform was put in a four-ounce mixtui’e, and it was 
again the last two- drachm dose that proved mischievous. 

Tlie editor feels tlmt tlie substance cannot be looked upon as very 
poisiviious, though the doses recorded are, in a sense, all very small. 

Analysis. — If necessary, hromoform can he tested by similar 
methods to those used for cliloroforin p. 606). 

PoisoNiNci nr Acetanilide ok Antifebkin. 

Source and Method of Occurrence. — This drug is a direct 
aniline derivative, and is now oflieial in doses of one to tliree grains. 
It is antipyretic in its action. It is by no means free from risk, though 
actual death from its use is not common. Hitherto tliose that Jiave 
oeenn ed have been eiilier accidental or due to carelessness. 

S3nnptoms. — J’oxic symptoms liave frequently followed the adminis- 
liation of acetanilide (antifehrin) even in medical doses, hut cases of 
fatal poisoning must be rare. 

The first fatal case occurred in 189G {Pharm, Jour,, 2, 1896, p. 14). 

Tho victhn, Ada Waterhouse, ret. 22, took a “Daisy powder ” nt 1 p.m. Seen in 
less than fivo minutes, und then said that the headatdie for which she had taken the 
powder was worse, and said she felt as though she would go out of her mind. 
iScreained, went into a sort of lit, and said, “ Hold me ; I must bo going to die.” Was 
conscious nt intervals when not convulsed. At I.IIO Dr. Chesnutt saw her. Then 
dying. Face very eyaiiosed. Artificial respiration hrought back colour niid improved 
respiration, slowing it rfnd making it loss iubonred. I'nlse very rapid, thready, and 
uncountable. Gave rational answ’ors. Intense pain in legs. No convulsions from 
1 .30 to 1 .45, when she was much hotter. But she died about 2 p.m., i.e., in one hour. 
Convulsions xinlike those of stiychnine. 

Mr. J. 0. lioain, chomist, said he sold tho j^owder, which w^as one of a consign- 
ment from Messrs, Ellis & Co., llolbeck New JMills, liOeds. lie had had only one 
previous complaint. Dr. Chesnutt said there was no doubt in his mind that death 
was due to poison by the “ Daisj’^ powder.” Ho had obtained similar powders from 
the same chemist and had analysed them in conjunctioji with tlie latter, and found it 
answer to the tests for antifehrin, and ho found that the throe pow ders all varied in 
weight, an cvidcnco of gross negligence on the part of the dispenser. The certificate 
of Mr. J. J. Beynes, public analyst for tho East Biding, was then put in. It con- 
firmed generally tho doctor’s evidence. He had also jiurchased twenty-one powders 
and weighed them, and the weights vaiiod from 4*00 to 10*89 gi'aiiis, and that they con- 
sisted of pure acetanilide. From that it appeared that tlie powders were most variable 
in weight, and that great carelessness had heen shown in weighing them. Verdict, 

“ Death hy misadventure.” 

Tlie official doso at tliat tin^o was tliree to ten grains, it has now 
been reduced. 
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In B. 3/. J., 1, 1898, p. 1689, a death from two siicli Daisy Powders 
is reported, and in the same journal, vol. 2, 1898, a discussiou on the 
subject is published. 

On January 25th, 1900, an inquest was held at Tjiverpool on a little girl, 
aet. 6 years 10 ujonths, who died from taking a “Daisy Powder.” The directions 
were that it was to have half a powder, but by mistake took a whole one. 

Dr. Baxter said ho found the child breathing with great difficulty, with lips and 
skin very blue in appearance. He had no doubt the child died from paralysis of the 
centre of respiration, caused by taking too much of the powder. ITo did not think 
it was sufficiently stated that the powders were not for young children. In his 
opinion a whole powder would be sufficient to produce the death of a child of such 
age as the deceased. 

A case is described hy Dr. Philip King Brown in the American 
Journal of the Medical Sciences for December. A man, aged thirty- 
seven years, was given sixty grains of acetanilide in six powders for 
lieadaclie, and he took them all within a few hours. AVbeu seen by his 
medical attendant (after wliat interval of time is not stated) he was 
slightly delirious and complained of pain in the head and in the left 
umbilical region. There were pyrexia, ra})id heart, marked constipation, 
slight jaundice, nausea, and vomiting. Calomel in small doses followed 
by salts produced a copious but bloody motion and the urine was dark 
red. On the following day he was admitted to hospital. I'he pulse was 
seventy-eight, soft and compressible; the temperature was 100‘2'^F.; tlie 
lips and nails were extremely cyanotic ; and there was slight jaundice. 
He complained of pain in the left side of the abdomen and there was 
terxlerness in the epigastiium and in the region of the left kidney. 
The skill was moist and the gums were bluish. The urine was strongly 
alkaline and deep red — nearly black. I'be colour was shown to be due 
to lu)ematopor])liyrin. There was a small sediment wliich contained 
granular casts. On boiling, a large coagulum formed. On the day 
after admission only 160 cubic centimeters of urine were passed; after 
this there was complete suppression. There was great thirst, which 
was quenched with milk, but soon everything that was given was 
rejected and rectal feeding had to be adopted. Though nothing was 
given by the month for days the vomiting continued. Cough and 
expectoration were persistent. I'liere was slight delirium and the 
reaction of the pupils to light became more and more sluggish ; in tho 
end tho puj)ils were widely dilated. The reflexes were first exaggerated, 
then they gra<lually disappeared. Tlie extremities were constantly cold. 
The temperature fell slowly to normal on the fourth day and was sul)- 
sequently subnormal, reaching 96'6^ in the rectum on the evening befoie 
death, which took place on tho eighth day of tho illness. There was alter- 
nately constipation and diarrhoea, and forty-eight lumrs before deatli and 
twenty-seven hours aft^n* the suj)pressioM of urine blood-(*olouririg matter 
andbrokeii-down blood cells were constantly in the feces, which previously 
were blood-stained only occasionally, Tho heart began to fail on the 
fourth day. Tlie skin became more and more jaundiced. On the fifth 
day after admission mucous casts were passed. Examination of the 
blood showed destruction of the red corpuscles, wdiich finally were 
reduced to 1,166,000 per cubic inillimciter, while the leucocytes were 
66,450 and the niuileated red cells 22,150. The alkalinity of the blood 
was diminished by eighty per cent. 
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Post-mortem Appearances. — At the necropsy on the above Cftso 
acute nephritis and intestinal catarrh were found, hut nothing to 
account for the niehena {Lancet^ 1, 1902, p. 243). This nephritis is, 
however, not at all suggestive even, of poisoning by antifebrin, to which 
no characteristic appeanmces can yet be ascribed. 

Analysis. — Antifebrin may be extracted from acid aqueous solu- 
tion by ether or cliloroform. 

Sulpho-vanadic acid j)roduces a brownish-red colour, which changes 
to dirty green. If a drop of a solution of poiassiuin dichromate is mixed 
with a drop of strong sulphuric acid on a colour-slab, and a fragment 
of antifebrin added, a red colour which changes to brown and then to 
dirty green is prodiKjed. Boiled with an aqueous solution of potash, 
antifebrin is decomposed into aniline and potassium acetate, which 
may be resjujctively recognised by appropriate tests. Antifebrin may 
be distingiiislied from antipyrin b}' the absence of reaction on the 
addition of* ferric chloride (Mann). 

An aqueous solution of antifebrin treated witli bromine water gives 
a yellowisli white precipitate insoluble in dilute caustic potash, thus 
distinguisliing it from a soniewliat similar precipitate obtained 
with bromine water from aqueous solutions containing phenol or 
salicylic acid. 


Poisoning uy Kxai.gine, oh METHYiiAOETANiUDK. 

Source and Method of Occurrence.— This is another coal tar 
derivative used us an analgesic and sedative, it is not official, its dose is 
stated to he half to one or two grains and consequent!}^ it is distinctly a 
dangerous <lrug for the public to |»lay with. Several cases have been 
recorth'd of unpleasant ellects ; for instance, eight grains caused fainting 
and sense of dying {JLM . «/., 1,1899, p. 1518), and only five grains caused 
complete unconsciousness for three hours {Lancet, 1, 1895, p. 1307). The 
following case is reported in the Lancet, 2, 1899, p. 890, the patient 
took 150 grains as was afterwards ascertained : 

A Oliineso nialo adult was taken to tho Qovermnoiit Civil Hospital, Ilong-Kong, 
on July aiist, at 11 a.in., by hia friends, who stated that ho ha<l taken some iiiodicine 
out of a till purchased in the town, and this tin they ]>rodii(;od. it was the usual 
one-ouiice tin stauipod A<’ith the words ** Exalgiiie ” and “ Merck.’’ Tlio patient was 
quite uiicouacious, intonsoly livid, with pin-point pupils and a full hounding pulse. 
His temperature was 100-8° F. Ho had vomited once. Ho was given thirty grains 
of salicjdic acid by tho nasal tube and one-tiftieth of a grain of atrf>pia hypodermi- 
cally, and was put to bod. Ih) remained in much the same condition , so t\vo hours later 
he was given one-hundredth of a grain of atropia, with small (piantitios of milk and 
strong coifeo. TJio urine was examined and contained oiie-fi f teonth albumin. During 
tho iiiglit ho again had oue-hundredth of a grain of airojiia. Next morning he was 
out of danger though his colour and pupils wore not quite normal, hut tho urine was 
now free from albumin. He was somewliat weak for several days and hia tempera- 
ture varied botwc(3U normal and 100 * 8 °, though this might have been due to the 
primary syphilivS from whicli ho was found to be sulfering. He apparently purchased 
and took the medicine to open his bowels, though it was fouml impossible to ascertain 
why and where he bought it. 

The case {siqmi) of symptoms from five grains was as follows : 

A single woman, aged thirty, extremely thin, was under my care for severe 
asthma and consequent insomnia. On May 3rd of this year she was given by a 
friend, without my knowledge, live grains of exalgino. Within live minutes “ she 
screamed out, becoming perfectly stilf.** Twenty minutes later, when I saw her, 
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bIio was profoundly uucoiisoioua, liev rospiratioii being very sballow and infroquent 
and rapidly failing. The lips and finger-tips wore markedly cyiiiiosed and the 
extremities were cold ; the pupils were widely dilated and fixed ; the knee-jerks 
were absent; the pulse was ninety-five, small and feeble. One-fifth of a grain of 
apomorphine was given at ojioe, but failed to produce emesis. Free stiinuliitbiu 
with brandy and eoifoe, vigfirons ttagolhitiou , faradaisation, and occasionally artificial 
respiration were einidovod for three hours, at the end of wliicli time the cyanosis had 
nearly distippeared and respiration was fairly well established. The patient, when 
roused, was incohox*ent and failed to recognise her surroundings, rajudly relapsing 
into unconsciousness. About an hour afterwards there was an evident tendency b) 
lieort failure, tlie pulse dropping repeatedly below fifty and becoming irregular and 
feeble. Ether was given at regular intervals hypodermically. Nine hours after 
taking the drug the pulse and respiration were both good, the pupils reacted well, 
and the knee-jerks were present. No urine could be drawn off witli a catheter. The 
next day the patient was perfectly well except for aphonia, which lasted for some 
hours. The points of interest: in the case appear to be the rapidity of the onset of 
the toxic effects and the evident dangcu* in giving even modorato doses of oxalgine — 
a respiratory 2)oi8on — to asthmatics. 

1*01S()NING BY AXTirYKlN (FhENAZONITM). 

Source and Method of Occurrence. — Tins is another coal tar 
derivative introduced into medicine for its ])o\ver of reducing fever. 
It is a very powerful and dangerous drug, at any rate for self-adminis- 
tration, and numberless <?}is(»s of unpleasant and even <laiigeroiis 
symptoms arising from its use have been recorded, and several deaths. 
It has not yet l)een used for homicidal ))urposes. 

The drug itself is oflicial as phenazomim, and its dose is given as 
live to twenty grains, but the editor feels that doses over ten grains are 
distinctly risky, lie having met with very distressing trouble from a dose 
of ten grains only, though happily the case did not terminate fatally. 

lodo-, bromo-, ferri-, and sali-pyrin are non-official combinations of 
it ; liypnal, pyrumidon, and tnssol are also fancy names for compounds 
of it. 

Symptoms. — These vary materially in individual cases, hut one 
common note runs through them all, viz., e.Ktreme collapse, coldness 
and depression of the lieart's action. The following supplies a typical 
example. It is re])orted in a letter to the B, M. J. for 1896, vol. 1, 
1 ). 269. The editor can Ihlly endorse Dr. Hayes' remarks at the end 
of his letter. 

On Junnary 18 th, 18 ab, L. aged twenty-four, was suffering from “ neuralgia ’’ 
(self-diagnosed). On the advice of his brother-in-law, whoso Avifo was under treat- 
ment for a nervous (‘Oiiqilaint, and who was taking fifteen grain doses of antip 3 U-in, 
I*. L. applied to a cliemist for ten grains of anti]>yriii. This was taken in the shop at 
the time. Within a quarter of an hour after taking the dose tlio patient felt very ill 
When I tuiw him shortly afterwards his face wfis cyjinosod, his lips and nose swollen 
and blue, and his almost closed from swelling of the oj'elids. J[is skin was 
cold and clammy ; ho was sweating, and liis pulse was 128 , voiy wfiiik, small, and 
r<impreesible. TIio pupils Avore widely" dilated. Ho Avas very much alanned, and 
expressed himself as being in fear of iTnponding deatli. He had been sick previous 
to my seoixig him, but tlxo vomited matter appeared to have been, from bis descrip- 
tion, simply a little mucus mixed with saliva. He walked to my consulting-room,, 
distant nearly a mihi from whore the dose was taken. I at once administered a 
draught containing fiv^e grains of carbonate of ammonia, one-fiftiotli of a grain of 
digitulin, one-tifliftli of a grain of strychnine, and half an ounce of viniim anrantii. 
I got him to lie down, and in the course of the next quarter of an hour his condition 
improved so far as tlu) symptoiTis of cardiac depression were concerned. The pulse 
grew fuller and sleadior, tlie fooling of faintness passod off , and lie expressed himself 
as feeling better. Ho Avas still perspiring freely, and the pupils Avere moderately 
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dilated. After resting for half an hour ho wont homo, and I advised him to go to 
bed and stay there for tho next twenty- four hours. 

In reporting this case T cannot too forcibly draw attention to the fact that 
antipyrin is a dangerous drug, and the careless and casual wiiy in which patients 
are advised to take “ an antipyrin powder” by utterly irre.s])on si ble persona cannot 
be too strongl}'^ condemned. I am sure it is not putting tho case too strongly to say 
that antii>yrin ought to be scheduled as a poison, only to ho dispensed on a written 
order from a qualified and registered medical practitioner being produced. I 
would also hog to draw attention to the fact that by combining some propanitiori 
of ammonia (the spiritua ainmon. nromat. answers voiy well) with antipyrin, the 
latter drug can ho prescribed with loss fear of unpleasant and alarming sequelae 
than by using it alone. This may appear to be a small matter, but, hearing in 
mind that it is the fashion at present to prescribe almost every drug in “ tabloid” 
foim, it is worth remembering. 

Vide also B. M. J., epit. 2, 1899, p. 7. 

Analysis. — Anti])yrin may be extracted b}^ chloroform from both 
acid and alkaline solution, but it is preferable to alkalisc before 
slmking out. 

Tests , — With ferric chloride a dark-red colour is produced, which 
is destroyed by mineral acids in excess. When antipyrin is heated 
with a solution of hleaidiing-powder a brick-rod precipitate is formed. 
If a little potassium nitrite is dissolved in water, and excess of strong 
sulphuric acid is added, the )iitrous a(ud set free i)roduces a green 
colour with antipyrin ; this test is common to all pyrazolones. The 
urine from patients taking antipyrin yields the ferric chloride reaction 
on sim]>le addition of the reagent. Antipyrin is j)recipitated by most 
of the alkaloidal grouj) reagents (Mann). 

Cases, — For a case of severe rash, etc, following antipyrin, vide 
Lancet, 1, 1897, p. 809. 

Poisoning by Phknackttn. 

Source and Method of Occurrence. — This dmg is another 
coal tar derivative with antipyretic and analgesic qualities ; its ollhdal 
dose is five to ten grains ; it is said to he free from uni)leasant 
eflects, hut all the same three doses of eight grains eacli eaiised very 
alarming symi)toms. 

J. n., aged forty, on tho morning of Jtily 2,3rd, 189.0, complained of neuralgic 
headache. Ilo waa ordoro<l powders, which wore siihsoquontly ascertained to be 
]>henacotiii eight grains, e'very three Innirs. Ho took thcj third doso about .'I p.ni. , and 
sliorth^ afterwards, while at his tea, ho began to feel very ill ; his wife noticed that his 
face was very pale. Ho was taken upstairs with ditfieiilty and put to bed. When seen 
soon afterwards ho was <!omplaining of shivering, inspiratory dyspna^a, and profuse 
sweating from tho forehead. The face was of a dark, almost mahogfiiiy colour, 
somewhat swollen ; on tlio bsick of each hand was a wlioal of similar coloui*, 
pyriform in shaj)e, with tho apex at tho styloid process of the radius, and tho base 
extending from the inutacarixi-phahingeal joint of tho t.humh to that of the third 
linger, Tho shirt was thrown open at. the nock, disclosing another wheal of much 
lighter colour on tho right shoulder, about the size and sluipe of tho palm of the hand. 
There W'ero no wheals any whore hut on these exposed portions of tho body. At 
intervals tho 2 >atient had suddeii jerking of tho wdiole body. Ilo was extremely 
anxious, and afraid that he was about to die. 

Tho iriercuiy would not rise in a thonnoniotor graduated down to 95^' ; pulse 
very hiohlo, 100, regular. Tht>re was a systolic mitral murmur, and sibilant and 
sonorous Thonclii all over the chest. The luiiio appeared on iiisjiection to he normal. 

Tho points of interest in tho case were the distribution of the rash only on portions 
of tho body exposed to tho air, the extreme depression of the temperatiiro, and the 
profuse 2 >er 8 piitttiou from tho forehe;#!, with dryness of the rest of the skin. lie 
was well next day (/i. M, t/., 1, 1896, p. 146). 
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For another case, wliere seventy-five grains were not fatal, vide 
B. M. J., 1, 1904, i>. 545. 

For tests for plienacetin vide Squires' ‘MJoinp. to Brit. Pharm.,” 
1899. 


POISOXING IIY VEUONAn. 

Source and Method of Occurrence. — This drug is a urea 

derivative — diethyl-malonyLurea, a white (crystalline powder (extra 
Pharm.). It is a typical syntlietic compound introduced as a soporific, 
said to he four times as powerful as sulplional. 

The following is the only recorded case of poisoning by it, but 
doubtless others will occur in future. 

The patient was a woman, fet. 19, and Dr. Fernandez thus 
describes her symi»toms : — 

“ Ou Decouibor lUOS, I found her in what appeared to be a sound sleej*. 
With some diffioult.y she could bo roused, but relapsed imuiodiately. The pupils 
reacted to light. As time wont on the s^uiiptoms gradually subsideti and 
by midnight I was able to learn from lier that she bad taken something to make 
her slcoj), but of what character tJiat something was slio absolutely refused to tell 
me. It was init until tlio next morning that I became accpiaintod with the drug in 
question when I received from her husband a box of veronal cachets, each con- 
taining eight grains, which had been found in lier room. 1 saw her again the 
same day, when she luid apparently quito recoveixul, having slept soundly through- 
out the previous niglit. An erythc^matous rash appeared all over the body. There 
was a groat amount of irritation of tho skin, especially of the face, wliich presented 
a very swollen appearance. There was little or no elevation of toniperatm-e and 
the symptoms passed off in the course of three days with tlioaid of s(Klative lotions. 
On tlie 21st 1 was again called to see the patient, wliom 1 found sutTeriiig from tho 
following synqjtoms : tenderness in the riglit mastoid region with enlargement of 
the glamls around ; a thick ceruminous discliarge from the right ear; a teinpcraiiiro 
of lOO'^ E, ; the tongue strawberry colouied ami poiiibnl ; and a pulse of 12o. She 
appeared to bo in a very drowsy condition but a.ssiirod mo that she had not taken 
any more veronal. Refusing absolutely to take any form of liquid mediciiio I 
ordered her sulphate of quinine tahloids, each (joutaining two grains, to bo taken 
every thi ee hours. Tliis 1 did more as a “pJacelx)’’ tluiTi anything rilae The 
next day, tho 22nd, tho patient had pojiodical attacks of deliniiiii alternating with 
periods of semi-coma in whitdi she lay <ui her hack with her eyes half open. 
There was also a peculiar scarlatiniforin rash over tho face and arms ; the bowels 
were cjbstin.itely conlined. On tho 23rd tho patient was alxnit the same. Fearing 
tho symptoms might bo duo to some obscure brain ](^sion (duo to a sun attack in 
Jersey) I called in furtlmr advice, but could not obtaiii any decided o])inioii. On 
the 24(li the patient was still about the same, the temperature ranging from normal 
to lOT'. Constipation was obstinate even after two onemata and half an ounce of 
castor f>il in ca])sule had been given. Jlaving great suspicion that the patic3nt was 
still taking veronal by means of trickery 1 again impresscxl tho husband to r(*doublo 
hi.s elforts to lind out whether this was so. Tins he did by the very ingenious 
method of telling tho nur.so that my orders were for tho patient to bo moved into an 
adjoining room on accoiuit of the light and ventilation and whilst telling this he had 
full view (if his wif«i by standing in front of a looking-glass and protending to brush 
his hair. Itw'as not long before ho noticed the patient trying to get her hand^ 
beneath the mattress anil <in going imiaodiaUdy to the bodsid(3 ho discovered tliat 
his wife liad another bottle of veronal tjtbluts concealed there. On each of tho 
subse<|ueiit visits tho pationt iiiiplorod riio to give her some more of tho drug, 
even going so far as to threaten if 1 did not comply with her wish. With tho aid 
of a strong ])urgative and regular nourishment recovery was very speedy ; all the 
sjunptoms disappeared except those of tlio skin, which still remained in»a rough 
condition. On tho 2t)th sho was able to leave Jjondou for tho country. Before 
leaving .she gave me the following information. 

“ A few days Ixjforo I first saw her, Doconpher 13th, sho had consulted a medical 
mail on account of sleoplossuess. He prescribed veronal in the form of the cachets, 
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telling her to take one cachet containing eight grains just before retiring to bed. 
Instead of keeping to his directions, on the evening of December 10th she took 
two cachets (sixteen grains). Being dissatisfied with the result obtained she took 
twenty-four grains on each consecutive night. Immediately after this I saw her 
for the first time and found her suffering from the symptoms described in the 
beginning of this arti<*le. It was not until the 21st that she commenced taking 
the drug again, and during the time I was attending her until her secret was 
found out she took 128 grains. Those were taken in the fonn of chocolates made 
up to contain eight grains of the drug in each sweet. I have inquired of several 
druggists who deal in this narcotic as to its crmiposition, but have failed to find one 
who can answer my question. Since attending this caso I have met with three 
instances in which *this drug has been employed. Two w^ore of suicidal mania, 
whilst tho third was a caso of threaioning delirium tremens. In all three cases 
the results were most satisfactory in every j-espect ** (Ltmcet 1, 1904, p. 224). 

Analysis. — For tests vulr “Year-Book of JMuirm.,” 1904, p. 251. 

Grouv 6.— ARTIFICIAL ARTICLES NOT IN GROUP 5. 

Tins group again is one purely of convenience in description, 
tliongli in it several smaller groups occur, between the members of 
which there is real afliiuty and likeness. For interesting information 
as to the structure of these bodies and others in Group .5 the reader is 
referred to “ Die Arzneimittel syntheseauf Grundlage der Be/ielmngen 
zwischen Chesmiclien Aufl)aii uud Wirkung,** by Dr.G. Frankel (Berlin, 
1901, price 12.s’.) ; for criticism of same vide Lancet^ 1, 1901, p. 333. 

Sub-Grofrp 1. — Ilydroeyaiiic acid and tlio cyanides, a very natural 
group, acting by the formation of Cy-hsemoglobiii. 

Sub-Group 2. — Organic acids acting as irritants in largo doses. 
Acetic, tartaric, tannic, and ])icric acids are noticed. 

Sub-Group 3. — Substances containing a nitrite element, all acting 
as violent vaso-dilators, nitroglycerine is the typical memher ; amyl 
nitrite, cordite and robiirite are also mentioned. 

S 2 ib-Group 4. — Substances, principally of coal tar orgin, agreeing in 
that they have an antise])tic action (carbolic acid itself — vide, however, 
“ Corrosives ” — sln)nld he here). On this sub-group the following note 
from the Lancet, 1, 1897, is worthy of quotation : — 

‘‘ Not a few cases have been recorded of late of death following upon 
the swallowing of tar acid mixtures described as non-poisonous. An 
important cnse was recently reported from Huddersfield, in which it 
appears a woman took a large quantity of a compound called “ germol,’^ 
which is supplied by a Huddersfield firm of manufacturing chemists. 
On this occasion the germol ” was coutaiiied in a bottle marked 
“ Sanitas.” Tlie evidence at the inquest led to the verdict that death 
was the result of asphyxia produced by corrosive poison contained 
in a disinfectant called crude “ germol.” Germol,*’ however, 
as we find from a small specimen submitted to us, is described 
on the label of the bottle as non-poisonons and for external use only. 
We have i)ointed out before that manufacturers are not justified in 
calling these lluids non-poisonous. It may be perfectly true that they 
have jjot the same powerful poisonous action as carbolic acid, but still 
they are poisonous, as in the above instance, in moderately large doses, 
and therefore it would be more correct to des(*rihe them as less poisonous 
than carbolic acid. There are a great number of similar ])reparations 
of this kind in the market at the present time, all of which the public 
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are Jed to infer are quite non-poisonoiis. Tliey consist of an alkaline 
mixture of the plienol derivatives of coal tar. It seems to us that if 
carbolic acid is to be scheduled as a poison these preparations, which 
are of a kindred character, should bo included, for we have already 
received sutlicient evidence to justifj" such a course.” 

The following are noticed : — 

1. Creoliii. 6. Naplithaline. 

2. Lysol. 7. Naphthol Camphor. 

3. Creasote. 8. Iodoform. 

4. Coal Naphtha. 9. Resorcin. 

5. Benzene. 10. Formaldehj'de. 

Sub-Group 6. — A number of substances tlie bond of connection 

between whicli is their close relationship to aniline. 

1. Anilin. 

2. Nitrobenzene. 

3. Phenyl hydroxylainine. 

Sub-Group 6. — Paraffin, Pyridine, Piperazine. 

Sub-Group 1. — Poisoxing by Hyorocyanic Acid and the Cyanides. 

Source and Method of Occurrence.— The acid itself is a 
medicinal drug ; official dose of the dilute (2 p.c. by weight of HCN) 
acid, 2 to 6 minims ; the cyanides are freely used in the artvS, in extraction 
of gold from quartz, and in photogi*aph}% etc. 

Cyanide of Potassium is a compound of hydrocyanic (prussic) acid, 
containing 41 per cent, of the latter poison. 'Ihe commercial cyanide 
is impure, coJitainiiig also cyanate and carbonate of potassium. Cyanide 
of potassium is largeh' used in photography and in electro-gilding and 
silvering. Commercial cyanide of jjotassium has a local cliemical action 
upon the skin ; and if this is abraded or wounded, it may be absorbed 
and produce serious effects. Some accidents of this kind liave occurred 
in the practice of photography (“Ann. dTIyg.,’’ 1863, 1, 464). 

Cyanide of Silver, — One death occurred from the taking of this 
substance in 1880. Notwitli standing its great insolubility, it is readily 
decomposed by the free hydrochloric acid of the gastric juice, prussic 
acid being liberated. 

Besides these ordinary chemical sources, the acid (or, rather, the 
base cyanogen in combination) exists in laurel-water, essence of peach 
and cherry kernels, and in the essential oil of bitter almonds. This 
liquid, wliicli is used for the purpose of giving flavour and odour to 
confectionery, in its crude state owes its poisonous properties to the 
presence of ))russic acid. It contains a variable quantity of the 
acid, sometimes 12 per cent. Almond fiavour^ or essence of peach 
kernels, contains one drachm of the essentiHl oil to seven drachms of 
rectified spirit. Thirty-one deaths from this oil are reported to have 
occurred in England and Wales in four years; Poisoning by it is, 
however, now rare, as the crude poisonous oil is a scheduled poison, 
and can only bo sold under restrictions, In 1891 there were fifteen 
deaths from cyanide of potassium in England and Wales. I]\1901 
there were four nccidental deaths and no less than thirty-nine suicides 
from the acid and from cyanide of potassium. 

Toxicity and Fatal Dose. — With the exception of some of the 
alkaloids, hydrocyanic acid appears to be about the most toxic 
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substance known. The toxicity of the acid would appear to be due 
to a combination of cyanogen with tlie luenioglobin forming a condition 
not only useless to the tissues for respiratory purposes but also very 
actively poisonous (Robert, ‘‘ ueber cyanmethaemoglobin ”). 

The smallest dose of this acid which is report(3d to have caused 
deatli, was in a case which occurred to Hicks {Med. Gaz., vol. 35, 
]). 896). A liealthy adult woman died in twenty minutes from a dose 
equivalent to nine-tenths of a grain of anhydrous prussic acid. 
This was equivalent to fifty-fonr minimBoi tlie pharinacopcjeial acid. In 
one case {Med. Gaz., vol. 36, p. 104), a stout healtliy man swallowed 
this dose, i.e. nine-tenths of a grain, by mistake, and remained insen- 
sible for four hoursy when he vomited and began to recover. The 
vomited matters had no odour of the poison, showing that, if not 
concealed by other odours, tlie whole of the acid must have been 
absorbed. lie liad a very narrow escape of his life. Banks published 
a case in wliich a female recovei‘ed after swallowing thirty drops of 
jirussic acid {Edhi. Med. Sur. Jour.y vol. 48, p. 44). The largest 
dose from wliich an adult has recovered, was probably in a case wliich 
has been reported by Burman {Lancet^ 1851, 1, p. 89). His father, 
fiet. 60, of a strong constitution, took by mistake a fluid drachm of 
jirussic acid, ecpiivalent to 2‘4 grains of anhydrous acid. In a few 
seconds ho perceived the mistake, and swallowed half an ounce of 
aromatic sfiirits of ammonia with a little water. Four minutes after 
taking the poison cold alfusion was employed, and ferrous sulphate and 
spirit of ammonia were administered. Vomiting vvitli convulsive 
shuddering and insensibility took place. In twenty minutes con- 
sciousness returned, and fifteen minutes later lie was able to walk 
u])stairs to bed. He perfectly recovered, but in the absence of the 
early treatment resorted to, it is most probable that he would have died. 
Christison reported {Edin. Month. Jour., February 1850, p. 97) the 
case of an adult who recovered after having taken a dose equivalent to a 
grain and a half or two grains of anhydrous acid. The treatment con- 
sisted in the evacuation of the stomach by the stomach-pump, and 
in pouring a current of cold water on the head. Tlie symiitoms were 
such that the man would have died but for immediate trcjitment. It 
is a remarkable fact tliat in this case no bottle or vessel could be found 
in the room or under the window. The patient hastily' summoned his 
wife one evening, told her that he had taken prussic acid, and imme- 
diately fell down senseless on a sofa, without either cry or convulsion, but 
drawing his breath deeply, forcibly, and slowly. He recovered in about 
three lioiirs, but had an unusual disposition to sletq), even on the 
following day. Another case of recovery from a dose nearly as large is 
reported {Prov. Med. Jour., August 13th, 1845, p. 517). From the facts 
•hitherto observed, we shall not be wrong in assuming that a quantity 
of pharmacopoeial acid (of two per cent.) about fifty minims (i.e. one grain 
of anhydrous acid), or an equivalent portio]! of another acid, would 
commonly suffice to destroy the life of an adult. This is the nearest 
approach that we can make to the smallest fatal dose. In li. v. Bull 
(Lewes Aut. Ass., 1860) a question arose respecting the minimum fatal 
dose of this poison. 

The accused, a young medical mai*, was charged with the manslaughter of his 
mother, a woman rot. 66. He had prescribed for her prussic acid to relieve 
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sickness, lie procured a bottle of Scheelo’s acid, said to contaiii one drachm, 
lie administered four minims to the deceased in the morniii|^, and it appeared to 
benefit her. In the evening he gave to her another dose, amounting, according to 
Ilia statement, to “ seven drops.’’ The deceased went n])stairs, became insensible, 
and died in a few jninutes. When tlie bottle was oxaininetl, twenty-live minims 
remained in it; hence thirty-five minims were alleged to bo missing, but the 
druggist who sold the acid poured out tlio quantity conjccturally, and the bottle 
was found to have a broken cork. The strength of the acid had not boeii determined. 
Under those circumstances the prisoner was acquitted. 

In this case the Court desired to know tlie relation of drops to 
minims, but no satisfactory answer could be given. The size of a drop 
materially depends on the nature of the liquid, the mouth of the bottle, 
and the rapidity of the measurement. Seven drops of Scheele’s acid 
dropped from ii small phial measured seven minims. There can be no 
doubt in the above case that the poison caused death, and unless we 
assume that seven drops or minims will destroy life, which is not 
probable, the deceased must have taken a much larger dose than the 
accused had intended. Scheele’s acid is twice the strength of the 
]>harmacopoeial acid ; the latter contains two per cent, of prussic acid. 

In ail}' records of cases, so far as regards dose, but little reliance 
can he placed upon them, for these reasons: (a) the acid is very volatile 
and (b) very easily decomposed by exposure to light for a length of 
time, and hence when a person takes a dose of the ordinary liquid 
l)reparations of the acid the strengtli is u very problematical factor. 

Of KCN five grains have caused death in a quarter of an hour, but 
recoveiT has followed the swallowing of forty grains. Vide also p. 387 
with reference to habit. 

Duration. — It is one of the most formidable poisons known to 
(diemists. It has destroyed life in a quarter of an hour. A dose of 
five grains, equal to two grains of prussic acid, has proved fatal in three 
minutes. Jn one case tlie person died in two hours {Chem. Neivs, 
September 5, 1863). One of the strongest diagnostic points in ])oisoning 
by this acid or the cyanides is the rapidity with wliich the symjitoms 
appear; they appear more rapidly than witli any other solid or liquid 
poison, and are only ecpuilled in this resjiect by those of CO and a few 
other gaseous bodies. In some instances there may be loss of con- 
sciousness in a few seconds; in others, certain acts indicative of volition 
and locomotion may be performed, although requiring for their perform- 
ance several minaies. When the dose is two drachms and upwards, we 
may jnobahly take the average period for death at from tWO to ten 
minutes. In Hick’s case twenty grains of Sclieide’s acid destroyed life 
in twenty minutes. In this respect, death by prussic acid is like death 
by lightning ; the person in general either dies speedily or recovers 
altogetlier. Death has occurred in the human subject as early as the 
second, and as late as the one hundred and twentieth viimite. 

In 1S91, jx medical man died in Guy’s llos|)ifal. Laving lived at least t wo houi’H 
sifter snicidally swallowing a fatal dose of the acid. This is, the editor believes, 
the luiigest fatal <*ase of prussic acid poisoning on record. 

But although death does not commonly ensue until after the lapse 
of a few minutes, sensibility, and consequently a power to perform 
certain acts of volition and locomotiojii, may cease in a few seconds. 
The time at which this loss of muscular power is supposed to take place 
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has frequently become an imi)ortant medico-legal question ; and on the 
answer to it the hypothesis of suicide or murder in a particiilur case 
may rest. The reason for the dilferences is not clear, but the following 
case, Lancet, 1, 1903, with remarks, is a case in point : 

As a final example of Hfcraiigo suicides whilst iu bod wo may refer to the case of 
a maid-servant who was found dead. Tho body lay at full length, with the head 
turned a little on one side, the arms crossed »)Vor tho trunk, ami the bed-cdothes 
pulled up smoothly to tho chin. Under the clothes, on lier right side, lay a corked 
phial which was wrapjiod in paper and contained threo and a half drachms of hydro- 
cyanic acid. hVom the size of the bottle it was probable that four and a half 
drachms of the poison had boon swallowed, and the question arose, could the girl 
after taking this quantity of tho poison havo corked tho bottle, wrapped it nj), and 
adjusted the clothes? 

A man was suspected of liaving murdered her, but as several cases 
were quoted at the trial sliowing tliat iu other instances of undoubted 
suicide similar acts had been i)erformed the prisoner was acquitted. 
Such cases afford considerable difficulty to jurists and no general lines 
can be laid down for their elucidation ; each case must be considered 
in detail as it o<;curs. 

The following cases emphasise the fact that movement is possible : — 

On November 4th I received an urgent message to see Miss A. A few minutes 
afterwards 1 found tho imticnt, a girl, aged twenty, at the foot of the staircase, 
breathing stertorously, unconscious, convulsed, with widely-dilated pupils, no 
pulse at the wrist, and cold. 

Her mother informed mo that Miss A. had gone upstairs to change her dross,, 
intending at the same time to do some photographic work. 8ho shortly aftei^waid.s^ 
heard her rush out of her room calling “ Mother! ” immediately afterwards falling 
downstairs, convulsed end very sick. There was a sti-ong odour of bitter almonds 
in her breath and vomit, and I came to the coinjlinsion she had in some way poisoned 
herself with cyanide of potassiiun or juaissic acid. 8he wa*s perfectly well half an 
hour before the occurrence. 

I rcMuovfid her to bed, and at once injected rjfjgr. of digitalin and of 

strychnine, followed by two s^uingefuls of brandy, and also commenced artificial 
respiration and general friction. Shortly afterwards tliere was some feeble pulsa- 
tion at tho wrist, and with th(3 aid of a battery (which had by that time been 
obtained), fresh injections of brandy, hot bottles, and mustard over the heart, the 
patient gradually rallied, not, however, before she had several alanning relapses, 
^^he was several tirao.s sick and slightly convulsed. Tho ])upils were widely dilated 
the whole time. 8he did not recover consciousness until fully throe hom*s after tho 
accideut, hut then rapidly rallied, and in the evening only felt faint and sick. 

On searching her hedrooni a largo piece of cyanide of potassium, and a penknife 
with which she had been scraping it to a powder, was found. How she managed 
to convoy a portion of this powder to her mouth slio is quite unable to say, as she 
rememhors nothing of tho whole occuiTence, although there must ha^ o been a 
momentary period of consciousness after taking the poison, as she was ablo to laish 
out and cry for help (Leonard 0. Dobson, /A J/. tL, 1, p. 17). 

A woman, who at tho time was under medical treatment, took by mistake a 
teaspoonful of a solution of cyanide of potassium, containing about seven grains of 
the salt. Immodiatoly after taking it she complained of a severe burning pain in 
•%o stomach, and fcohng as if tho bowels were about to act. 8ho wont to tho 
water-closet, and her strength left her. She was removed to bed, and speedily 
became uiujonscions. It was found impossible to introduce anjdhing into tho 
stomach. She died iu loss than an hour. There was no convulsion l>efore death,, 
but a sudden convulsive action of tho body took place after the heart had ceased to 
beat. The appearance of the body was so natiirol, -^ven on the day following death, 
that somh of her friends supposed that there miglit still be life [Boston Med. and 
Burg. Jour., Decoinhor 11th, 18oG, and Brit, and For. M(d. Rev,, 18o7, vol. 19, 
p. 498). In 18oG, a woman swallowed an ounce and a Jialf of a solution of cyanide 
of potassium, used for photographic purposes. The quantity taken amounted to 
five grains. In two minutes she became unconscious, the whole of tho boily was 

M.J. — ^VOL. n* 41 
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slightly convulsed, and the pupils of the eyes wore dilated. She foamed at the 
mouth, the pulse was small and feeble, and there was spasmodic closure of the jaws. 
Nevertheless, as she had lost some teeth, there was siilliciout space for the intro- 
duction of the tube of the stomach-pump, within five minutes after slio had taken 
the poison. She died in twenty minutes. 

Symptoms. — Wlien the patient has been seen within a minute or 
two 1)6 lias been perfectly insensible, the eyes fixed and glistening, 
the pupils dilated and nnaflected by light, the limbs flaccid, the skin 
cold and covered with a clammy perspiration; there is convulsive 
breathing at long intervals, and the jiatient ajipears dead in the inter- 
mediate period ; the pulse is imperceptible, and involuntary evacuations 
are occasionally passed. The respiration is slow, deep, gas))ing, and 
sometimes heaving or sobbing. The following case presents a fair 
example of the immediate etFects of this poison in a large and fatal 
dose : 

A medical man swallowed seven fluid drachms of the common prussic acid. 
Ho survived about four or five minutes, but was quite insensible when discovered, 
t.c, about two minutes after he had taken the poison. Ho was found lying on the 
floor senseless; there were no convulsions of the limbs or trunk, but a faint 
flickering motion was observed about the muscles of tho lips. The breathing 
appeared to cense entirely for some seconds : it was then j)orfoi‘mod in convulsive 
fits, and the act of expiration was remarkably deep, and lasted for an unusual time. 

AVhen the dose is large, tlie breath commonly exhales a sti-ong odour 
of the acid, and this is also perceptible in the room. Convulsions of 
the limbs and trunk, witli sf^asmodic closure of the jaws, are usually 
met with among the symptoms; the finger-nails have been found of si 
livid colour, and the hands firmly clejiched. Tlie breathing is gcnierally 
convulsive, but when the coma or insensibility is ])rofound, it is some- 
times stertorous. Tho breatliing in prussic acid poisoning is of a 
special and peculiar character. The intervals between the respirations 
are prolonged, followed by tedious and spasmodic res{)irations, tho 
inspirations being short, and the expirations very protracted. 

A modical student took a drachm and a half of Hcheole’s prussic acid, lie was 
hoard to call out once or twice, and a geutlomaii sloo 2 )ing in tho next room ran to 
his a.s»j stance. Ho was hoard to fall from tho sofa to tho floor, and when 2 >ickod u]) 
w^as found to he already insonsiblo. Hilton Taggo saw him a little later — fifteen 
to thirty iiiiniitos after the poison was taken. Ho was then lying on a sofa, ([uito 
insensible. Tho limbs were juiralysed, and lay in any position in which they wore 
placed ; and thoy w(3ro free from all rigidity. Tlio jaws wore clenched. The pupils 
wore iioriiial. Tlioro wore no convulsions, nor had thoro been any. The face was 
not livid. Tho pulse was very rapid, tho respirations very infrequent. (Jold water 
dashed on the face produced at each applicjition deep res 2 )iratory efforts. An 
attempt to administer an emetic failed, in consequonoo of inability to swallow. 
Strong ammonia applied to tho nostrils failed to produce tho 8lig}ite.st stimulation. 
After a time the breatliing became slower — seven in amiiiuto ; audit was distinctly 
etertorous. Tho pulse became slower, and markedly feebler ; and now cold affusion 
failed to produce any effect. The respirations fell i.to four in a minute, the face 
became blue, and the jnilse imperceptible at the wrist. Breathing ceased in from* 
an hour to an hour and a half after the ikilsoii wa.s swallowed. Thei’o was a marked 
odour of prussic acid in the room ; but it was not noticed at fh st whether the breath 
smelt of the acid (Guy’s llosj). Bep., 1809, p. 259). 

When a small close (t.e. about thirty minims of a weak acid) has 
been taken, the individual has first experienced weiglit and pain in the 
head, witli confusion of intellect, giddiness, nausea, a quick pulse, and 
loss of muscular power ; these symptoins, are, however, sometimes slow 
in appearing. 
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Vomiting has been occasionally observed, but it is more common 
to find foaming or frothing at the mouth, with suffusion or a bloated 
appearance of the face, and prominence of the eyes. If death results, 
this is preceded by tetanic spasms, opisthotonos, and involuntary 
evacuations. Vomiting is sometimes the precuj’sor of recovery (see cases 
in Med. vol 36, p. 103; vol. 35, pp. 869, 893). A case which 

occurred to Bishop (Prov. Med. and Siirg. Jour., August 13th, 1846, 
p. 517) was remarkable in several i)articulars : the man swallowed, it was 
supposed, forty minims of an acid (of three and a quarter per cent.), or 
one and a quarter grains of real prussic acid, and was able to give an 
account of his symptoms. He was conscious for some time after he 
had taken it, and he recollected experiencing the sensation of his jaws 
becoming gradual!}' stiff and tight. 

The potassium salt has a bitter taste, producing first a sense of 
coldness on the tongue followed by a feeling of constriction, and burning 
heat in the throat. 

The symptoms which the cyanide produces are similar to those 
occasioned by prussic acid : — insensibility, spasmodic breathing, con- 
vulsions, and tetanic stiflhess of the jaws and body. They appear in a 
few seconds or minutes, and run through their course with great 
rapidity. An acid state of the stomach, by liberating prussic acid from 
the salt, is thouglit to hasten its effects. 

Treatment. — Immediate evacuation of the stomach with stomach- 
pump or emetics. Zinc sulphate or mustard may be given by the 
mouth, or apomorphine subcutaneously ; then artificial respiration, 
faradisation of the phreiiics and the diapljragm, external warmth and 
friction, subcutaneous injections of ether, brandy by the inoiith or 
rectum, and if the surface is not cold, effusion with cohl water. If 
eflusion is resorted to it should he intermittent : either vigorous 
friction or liot applications being used in the intervals. Subcutaneous 
injections of atropine have been recomnieuded on theoretical grounds — 
stimulalion of tlie respiratory centre ; the advantage is doubtful. 
Chemical antidotes are useless : first, because all the poison should be 
evacuated, and not left for chemical neutralisation ; and second, because 
the action of the poison is far too rapid to permit of the effective 
administration of an antidote that requires special ingredients, and 
time to prepare it ('* Maim ”). 

J. Kossa, considering that potassium permanganate ought, theoreti- 
cally, to act as a chemical antidote to potassium cyanide, by cliecking 
the paralysis of tlie respiratory centres, lias performe<l some exjieri- 
ments, the results of wliich appear to fully justify liis hypothesis. 
Babbits were shown to be fatally affected in a few minutes by 0*01 Gin. 
of the poison, but if, at tlie time of administration, 0*5 Gm. of pcrinan- 
^ganate dissolved in fifty Cc. of water was also introduced into the 
stomach, doses of cyanide up to 0*1 Gm. failed to cause death. 
Larger quantities (0*2 Gm.) proved fatal under similar conditions, but 
the action of the poison was much delayed. Successful experiments were 
also pei;f()rmed with aqueous solutions of hydrocyanic acid containing 
0*1 per cent. It is suggested, therefore, that, in cases of cyanide 
poisoning, one-half to one-third litre of a 3 to 5 per cent, solution of per- 
manganate be administered immefliately (Fra^cA,tlirougli Nom\ rcm., ix., 
567). Antal (Phimol Studien axis d. Uiiiv. Budapest, 1895) observes 

41—2 
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that although the cyanides are the strongest of poisons, yet the rapid 
form of death only occurs in a small proj^ortion of cases of poisoning 
by them. Atropine recommended by Prtjyer against the remote effects 
has given negative results. Potassic permanganate used by Kossa is 
perhaps the most efficient of chemical antidotes, yet it also is useless 
when the poison has got into the circulation. Antal has investi- 
gated the action of cobaltum nitricum oxydiilatum in tliis reaj)ect. 
When cyanides arc ))resent in the stomacli of an animal, and a solution 
of this cobalt salt is introduced, a harmh ss potassic cobalticyanide 
(KsCoCyo) is formed. That the cobalt salt can render absorbed 
cyanides harmless is due to the rapidity of its absorption and to the 
small quantity needed to make large quantities of cyanide inert. 

Antal records a series of experiments to show the antidotal 
properties of the above-named cobalt salt. When rabbits or dogs are 
given a lethal dose of cyanide, and a half to one per cent, of the cobalt 
salt is introduced into the stomach, no poisonous effects are produced. 
Experiments are also related which show that this solution, sub- 
cutaneously injected, will also neutralise the effects of absorbed cyanide. 
He concludes that in man, to render inert already absorbed cyanide, 
one half per cent, solution of the above-named salt (ten to thirty 
c.cm.) should bo injected subcutaneously ; at tlie same time the same 
solution should be given by the mouth or, if that is impossible, passed 
into tlie stomach by means of a tube to neutralise any cyanide still 
l>resent there (7i. M. «/., Epit., 1896, 1, p. 44). 

Post-mortem Appearances, — The body when seen soon after 
deatli often exhales the odour of prussic acid ; but if it has remained 
exposed before it is seen, and if it has been exposed to the open air 
or in a shower of ruin, the odour may not be perceptible ; again the 
odour may be concealed by tobacco-smoko, ])epi)ermint, or other 
powerful odours. In a case in wliich a person poisonc'd himself with 
two ounces of tlie acid, and his body was examined twenty-eiglit hours 
after death, the vajiour of prussic acid, which escaped on opening the 
stomach, was so powerful that the inspectors were seized with 
dizziness. In cases of suhude or accident, the vessel out of which the 
poison has been taken will conuuoiily be found near ; hut tliere is 
nothing to preclude tlie possibility of a person throwing it from him, 
or even concealing it if the symptoms should be delayed (see 
** Christison,'' p. 379). Owing to the great volatility of the poison, the 
vessel, if loft uncorked, may not retain the odour when found. Putre- 
faction is said to be accelerated in these cases ; but there seems to be 
no ground for this opinion (p. 100 ; also case in Prov. Med, Jour,, 
July 80th, 1845). 

Externally, the skin is commonly livid, or is tinged of a violet 
colour ; the nails are blue, the fingers clenched, and the toes con-^ 
tracted; the jaws fnmiy closed; foam or froth forms about the mouth, 
the face is often pallid, but sometimes bloated and swollen, and the 
eyes have been observed to be wide open, fixed, glassy, veiy prominent 
and glistening, and the pupils dilated ; but a similar condition of the 
eyes has been observed in other kinds of violent death. Internalh/y 
the venous system is gorged with dark-coloured li(piid blood ; the 
stomach and intestines may he in thdr natural state ; but in several 
instances they have been found more or less congested. The mucous 
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membrane of the stomach is often reddened throughout, and may 
present the appearance met with in cases of arsenical poisoning. In 
a large number of experiments upon dogs, Nunneley found generally 
a congested condition of the mucous membrane of the stomach : if 
empty at the time the poison was taken, the organ was found mucli 
contracted, and of a brick-red colour. This appearance of congestion 
was observed on the mucous membrane of the vagina, the rectum, and 
conjunctiva, when the acid was applied to tliese parts (“Prov. 
Trans.,*' N.S., vol. 3, p. 79). Redness of the stomach is common. 
In the following case this redness of the mucous membrane was well 
marked : — 

A healthy man, set. 30, swallowed a large dose of prussic acid. He was soon 
afterwards fouud dead in his bed. Tho body was inspected in five hours ; rigidity 
had then commenced, and there was some warmth. The face was pale, tho eyes 
were half closed, not presenting any romai'kablo brilliancy nor prominence, and 
there was great dilation of the pupils. The mouth was closed, and no froth 
issued from it. The abdomen was tho only cavity examined. Tho muscles 
wore red, and gave out on section a good deal of fluid blood, which had a strong 
odour of prussic acid; tho odour of tlio poison was also perceptible in tho 
abdomen. About eight ounces of a thick farinaceous mass were found in tho 
stomach ; tho odour of prussic acid was very poi*ceptiblo in this organ, but it was 
mixed witli that of rancid food. Tho nuicous membrane had everywhere, except 
at the greater end and jiosterior wall, a vivid inflammatory redness of a well-marked 
character, and it was covered with a layer of viscid mucus to a considerable extent. 
This membrane, oven after it had been washed three times in water, gave out a 
strong odour of prussic acid. 

Ill a case in which deatli had been caused by a large dose of the 
acid, there was a generally congested state of the mucous membrane of 
the stomach. A medical student destroyed himself by swallowing 
about one drachm of Sclieole's acid. He was found in a state of collapse 
mid breathing heavily, in about half a minute from the time at which 
lie was last seen. He dioal in twenty minutes. The coats of the 
stomach wore greatly" congested towards the cardiac end. The minute 
vessels throiigliout were lilled with dark blood, and there were some 
spots of effused blood beneath the mucous coat. The intestines were 
liighly congested, tlie small vessels being visible all over the coats. 
There was no congestion of the membranes of the brain. Frank has 
recorded the appeai'ances in two cases which fell under his notice 
(Horn’s Vicrteljahrsschr.y 1868, 2, 179). 

In Bull’s case (infra) y on inspection nine hours after deatli no 
odour of the oil was perceptible in the chest, liead, nor heart, nor in the 
venous blood with wliicli tho sj^stem was gorged. The lungs and heart 
were healtli^y. The vessels of tho brain were congested, and there was 
a general effusion of seruiii on the hemispheres. The lining membrane 
^of tho stomach was much congested. On opening it tho bitter-almond 
odour was quite perceptible (Prov. Med. Joitr., September 11th, 1844, 
p. 364). In the case of the hoy (siqn'a), which proved fatal in a 
quarter of an hour, on inspection there was pallor of the face, with 
lividity of the depending parts ; the lungs were congested ; the odour 
of the poison was perceptible only in the abdomen, and very distinctly 
in the contents of the stomach. The mucous coat of this organ was 
generall 3 ' jiale, but there were some patches of ecchymosis scattered 
over it. The essential oil and prussic acid were detected in it (Lancet^ 
July 12tli, 1846, y. 40). In a case which proved fatal in three hours, 
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the skin was partiaUy livid, the blood fluid, and the membranes of the 
brain as well as tbe iungs were gorged. Tlie contents of the stomach 
had a strong smell of the oil, and the mucous coat towards the 
intestinal opening Jiad a red appearance. The other organs were 
healthy. The blood, with which the venous system is gorged, is 
generally liquid and of a dark colour. 

Analysis. — Prussic acid is limpid like water ; it possesses a slight 
acid reaction, and its vapour has a peculiar odour, whicli wlien the 
acid is concentrated, although not at first perceptible, is suflicieiit to 
produce giddiness, insensibility^ and other alarming symptoms. The 
tests which are best adapted for the detection of this poison, either in 
liquid or va])ou]-, are equally applicable, whether the acid is concen- 
trated or diluted, and so far as the detection of the vapour is concerned, 
whether the acid is pure or mixed Avith other liquids cu’ solids. In the 
simple statey the tests are : the Silvery the Iron, and the Sulphur tests. 

1. The Silver Test. Nitrate of Silver. — This yields, witli prussic 
acid, a dense white precipitate, speedily subsiding in heavy clots to 
the bottom of the vessel, and leaving the liquid almost clear. The 
])recipitate is identified as cyanide of silver bj" the following ])ro- 
l>erties : — a. It is insoluble in cold nitric acid; but when drained of 
water, and a sufficient quantity of strong acid is added, it is easily 
divssolved on boiling, h. It evolves prussic acid, Avhen digested in 
liydrochloric acid. c. The precipitate, when well dried, and heated 
in a small reduction-tube, yields cyanogen, which may be burnt as it 
issues, lu’oducing a rose-red flame with a blue halo. 'Ihis is a well- 
marked character, and at once identifies tlie acid wdiich yiedded the 
precipitate as prussic acid. By this property, the cyanide is eminently 
(listinguislied from all the other salts of sihxu*. In the employment 
of the silver test for the detection of the vapour of the poison, Ave 
place a drop of the silver solution in a watch-glass, and invert it 
over another watch-glass or beaker containing the suspected 
poisonous liquid. Cyanide of sihx'r, indicated by tlie formation 
of an opaque Avhite film in the solution, is immediately produced, 
if only ill a moderate state of coiicentralioii. One drop of a diluted 
acid containing less than l-50th of a grain of the anhydrous acid 
produces speedily a visible eftect. When the ])nissic acid is more 
diluted, a few minutes are required ; and tlio opaque film begins to 
show itself at the edges of the silver solution. In this case the action 
maj' be accelerated by the heat of the hand. If the A^apom* is allowed 
to reach the nitrate of silver gradually and much diluted with air, 
then instead of an opaque film of cyanide of silver, crystals Avell 
defined under the microscope Avill be slowly iiroduced, and these Avill 
constitute an additional proof of the jiresence of the acid in a state 
of A’aponr. These crystals liaA^e the form of slender prisms with oblique' 
terminations. They are often grouped, and generally require a high 
magnifying power to render them visible. 

2. 'The Iron Test, — The object of the application of this test, is 
the production of Prussian hive. We add to a small quantity of the 
8US])ected poisonous liquid, a fcAv drops of a solution of potash and of 
green ferrous sulphate. A dirty green or brownish precipitate falls ; 
on Avavming this, and then adding dilute hydrochloric or sulphuric 
acid, the liquid becomes blue ; and Prussiiai blue of its well-known . 



POISONING BY HYDEOCYANIC ACID. 


647 


colour, unaffected by diluted acids, subsides. If the prussic acid is in 
small quantit 3 ", the liquid is at first yellow, from the ferric salt formed; 
it then becomes ffreen, but the precipitate ultimately subsides so as to 
appear of a deep blue colour in mass. Tlie iron test may be emf)loyed 
for the detection of the vapour of prussic acid, by the same method as 
that described in speaking of the silver test. JFor this purpose we 
place a few drops of a solution of potash in a watch-glass or saucer, 
and invert it over the suspected liquid. After a few minutes’ exposure 
a drop of solution of green ferrous sulphate may be added, and then a 
drop of diluted hydrochloric acid, when Prussian blue will appear. 
’J’he silver and tlie iron tests may be easily conjoined in testing the 
same quantity of poison. If the precipitated c^^anide of silver, 
obtained by the addition of nitrate of silver to the suspected liquid, 
is dried and then moistened witli strong hydrochloric acid, the vapour 
may be collected in a watch-glass or saucer, on the plan above 
described. Prussian blue will be i)rocured, and tlnis corroborate the 
action of the silver test. 

8. The Sulphur Test . — If a small quantity of yellow sulphide of 
ammonium is added to a few drops of a solution of prussic acid, and 
the mixture is gently warmed, it becomes colourless, and, on evapora- 
tion, leaves crystals of sulphocvanide of ammonium — the suliihocyanic 
acid being indicated by the intense blood-red colour produced on 
adding to the diy residue a solution of a nearly neutral ferric salt: 
this red colour immediately disappears on adding a few drops of a 
solution of corrosive sublimate. The colour is also destroyed by 
strong acids, and its intensity is diminished by moderate dilutioji with 
water. This process is very delicate, and it therefore reejuires some 
care in its application ; thus, if the boiling and evaporation are not 
carried far enough, the ferric salt will be precipitated black by the 
undecomposed sulphide ; and, if the heat bo carried too far, the 
sulphocvanide of ammoiiiuin may itself undergo decomposition, and 
be lost. The evaporation should therefore take place over a water 
bath. It will be perceived, too, that it x’cquires a longer time for 
its application than either the silver or the iron test. If the prussic 
acid contains traces of Prussian blue or a salt of iron, it will acquire 
a dark colour on tlie addition of the sulphide. 

The great utility of the sulphur test, however, is in its application 
to the detection of the minutest portion of jxrussic acid when in a 
state of vapour. In this respect it surpasses any other process j^et 
discovered. In order to apply it, we place the diluted prussic acid 
in a watch-glass, and invert over it another watch-glass, holding 
in its centre one dro]) of the yellow sulphide of ammonium. 
No change apparently takes place in the sulphide; but if the 
watch-glass is removed after the lajise of from half a minute 
to ten minutes, according to the quantity and strength of the 
l)russic acid ixresent, crystallised sulphocyaiiido of ammonium will 
be obtained on gently evajiorating the liquid to dryness. With an acid 
of frojn 3 to 5 per cent, the action is completed in ten seconds. The 
addition of one drop of the neutral ferric sulphate (free from nitric 
acid) to the dried residue, brings out the blood-red colour instantly, 
which is intense in proportion to the quantity of sulpliocyanide 
present When the prussic acid is much diluted, the warmth of the 
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hand may serve to expedite tlie evolution of tlie vapour. Tlie author 
has elsewhere made some remarks on the application of this process 
for the detection of prussic acid (see Med. Gaz.^ 1847, vol. 39, 
p. 765). 

Prussic Acid in Onjanic Liquids. Detection without Distillation . — 
The organic liquid may be placed in a wide-mouthed bottle, to which 
a watch-glass has been previousl}'^ fitted as a cover. 'JMio capacity of 
the bottle maybe such as to allow the surface of the liquid to be within 
one or two inches of the concave surface of the watch-glass. The 
solution of nitrate of silver is then used as a trial test in the way already 
described. If the l-200th of a grain of prussic acid is present, and not 
too largel^y diluted, it will be detected (at a temperature of 60^ F.) 
by the drop of nitrate of silver being converted into an opaque white or 
crystalline film of cyanide of silver, the chemical change commencing 
at the margin. AVe may then substitute yellow sulphide of ammonium 
for the nitrate of silver, and proceed in the manner above described. 
It may be sometimes necessary to place the bottle in a basin of warm 
water. If the solution of silver is tarnished b}'^ sulphuretted hydrogen, 
as a result of putrefaction, tlie sulphur test alone should be used. I3y 
this process prussic acid w^as detected in the stomach of a person 
poisoned by it, as late as twelve days after death. After the stomach 
had been exposed for a few days longer, all traces of the poison had 
disappeared. 

Detection hy Distillation. — The organic liquid should bo faintly 
acidulated with tartaric acid distilled in a w^ater batli at 212^^ F., 
and about one-sixth or one-eighth of the contents of the retort, 
collected in a receiver ke{)t cool by w^ater. The tests ma}’^ now be 
applied to the distilled li(iuid. If the trial test indicate that the 
quantity of poison is small, a solution of nitrate of silver or of caustic 
potash may be placed in the receiver, to fix the acid as it is distilled 
over; Prussian blue ma}' then be procured in the manner described, or 
the vapour may be at once absorbed by yellow sulphide of ammonium 
in the receiver, and the liquid evaporated to obtain sulphocyanidc?. 
Prussic acid has been found in (he stomach by distillation so late as 
seven davs after death, although the odour could not be perceived 
before distillation. In the case of Montgomery (Rep. of trial of 
Thompson, Glasgow^ Cir. Court, 1857, by Hugh Cowan, pp. 9 and 53), 
the deceased died in about fifty minutes after having taken tw^o drachms 
of prussic acid (equivalent to three and a quai ter grains of anhydrous 
acid). The death took place on September 18th ; the body was 
buried on the 17th, and exhumed on the 80th. The parts removed 
were then put into stoppered bottles, and on October 5th the 
J)rs. AIcKinlay detected prussic acid doubtlVill}’^ by the odour, but 
distinctly by the three tests, in the stomach, before distillation, as well 
as in the liquid distilled from the stomach and its contents. They did 
not succeed in detecting its presence in tlie tissues. About five weeks 
subsequently to this analysis, the viscera, which had been kept closely 
secured in glass bottles, were examined by Maclagan. The heart, 
kidneys, and intestines gave no indication of the presence of the poison ; 
but it was detected by the sulphur test, in the form of vapour, in one 
half of the spleen, although there was no odour of the poison. When 
the viscera containing the poison have undergone putrefaction, no trace 
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of the acid may be found either by its vapour or by distillation. In 
this case it may have been converted into sulphocyanide of ammonium 
by sulphide of ammonium produced during putrefaction. The sulpho- 
cyanide may then be dissolved out of the dried viscera or liquids by 
alcohol, ami the sohitioii evaporated to dryn(3ss, the residue redissolved 
in water and tested by a ferric salt. In this way Sir Thos. Stevenson 
has detected the poison in blood kept for a year after death from prussic 
acid. Much is lost by reason of the great volatility of the acid. The 
author has found the vai)our to traverse pai)er and wet and dry bladder 
in a few minutes. Hence all viscera suspected to contain prussic acid 
should be ])reserved in w'cll-stoppered glass bottles. 

In the Tissues . — Soon after death the poison in ay be easily detected 
in the blood, secretions, or any of the soft organs, by placing tliem hi a 
bottle, and collecting the vapour in tlie manner already described; 
This will be found to be far more convenient and satisfactory than the 
process by distillation. After putrefaction the acid may be tletected as 
sulphocyanide; 

If the case be one of poisoning by the oil of bitter almonds : — The 
essential oily which is often called peacli-nut oil, is colourless when pure, 
but it commonly has a pale yellow coloui*, and a strong odour of bitter 
almonds, by wliicli it may be identified: It has a hot, burning taste, 
and a feeble acid ]*eaction. It produces, when dropped on paper, a 
greas}" stain which does not entirely disappear by the application of heat; 
It has a specific gravity of 1*043, and sinks in water, which dissolves 
about one-thirtieth part. It is soluble in alcohol and ether in all 
proportions. When mixed with a fewMlrops of strong sulphuric acid, it 
forms a rich crimson-red liquid which, if exposed to air becomes 
yellow'. When jiGui ed into cold winter, the crimson colour is imme- 
diately destroyed, and a yellow colouring matter falls in globules. The 
smell and taste of this oil, wdth the chemical t(;sts, are sufficient for its 
identification ; but nitro-beiizcne possesses a similar odour, and has been 
mistaken for it. When pure, and free from prussic acid, it is rapidly 
converted oxidation into crystallised benzoic acid. The impure oil 
undergoes this cliange slowly. 

The vapour of prussic acid does not so readily escape from this oil 
as from the watery solution ; hence the vapour tests do not so quickly 
give characteristic results. Tests. — 1. Add to one or two drops of 

the oil a like quantity of yello\v sulphide of ammonium. Mere mixture 
at a lo^v temperature only produces suliihocyanate after standing ten 
minutes or longer; but if the liquid is warmed with alcohol the conver- 
sion is immediate, and the cliange is indicated by the hlood-red colour 
struck on adding feridc sulphate to the liquiil. If any unchanged 
sulphide should give a black colour, this may be removed by the 
•addition of one or two drops of hydrochloric acid. 2. Dissolve 
one or two drops of the oil in alcohol and add to the mixture 
a few dro))S of a solution of potash, followed a solution 

of ferrous sulphate, and then hydrochloric acid, Prussian blue is 
formed on warming the mixture and adding dilute sulphuric or hydro- 
chloric* acid, The silver tost is inapplicable to the oil in its ordinary 
state. The vapour of the oil produces no change in a drop of a solution 
of nitrate of silver, except after^long exposure. If, liowever, the oil be 
Jieated, there is an immediate production of the cyanide of silver. The 
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two tests above mentioned, combined with the odour, are sufficient for 
all practical purposes. 

Cyanide of Potassium. — Commercial cyanide of potassium is usually 
seen in hard white masses. It is deliquescent, and very soluble in 
w^ater: the solution, when pure, is colourless, and has a strong 
alkaline reaction, a soa])y feel, and a powerful odour of prussic acid. 
It is not very soluble in pure and strong alcohol. 1. It is decomposed 
by all acids, and prussic acid is set free. 2. The potassium is precipi- 
tated by tartaric acid and by j^latinic chloride. 3> It gives a wdiite 
2 )recipitate with nitrate of silver, wliiolj, when dried and heated, 
possesses all tl)e i)ro 2 ^erties of cyanide of silver. This precipitate is 
easily redissolved by a sliglit excess of the solution of cyanide of 
l>otassium. 4. If a solution of ferrous sulphate is added to a 
solution of the cyanide of jmtassinin, and after agitation, dilute 
sulphuric acid, Prussian blue will result. 6. A single grain of this salt 
moistened with water in a watch-glass, gives a Avell-marked reaction, by 
its vapour, with the silver and sulphur tests. Should this experiment 
fail, a drop of yellow sulphide of ammonium may be heated with the 
cyanide — the liquid acidulated with hydrochloric acid, and a solution 
of ferric sulphate added. The red colour of ferric sulphocyanate 
immediatelj" ap})ears. 

Potassium Cyanide in Oryanic Substances, — The salt may be 
obtained as a soluble fixed residue from organic matter by drying and 
incinerating it in close vessels ; or jirussic acid may be at once procured 
hy distilling the (?ontents of the stomach with diluted sulphuric acid. 

Lwow has detected cyanide of potassium in the body one hundred 
days after death Ann. dTIyg.,'* 1882, t. viii., p. 671), and Zillner four 
months after death (Vierteljahrsschrift /. (Jerichtl. Med,, xxxv., 1882, 
p. 198). 

Cases. — The following ])OS3e8s some features of interest. 

In 1S99 at Pershoro, Worcestershire, Dr. Emerson met with a case in which, 
although the victim (suicide) had swallowed a large dose, there was no smell of the 
acid in tlio room or at the lix)s of tlie body, although less than ono ti7id a half 
hours had elapsed when ho was found; he was found lying in his annehair as 
though he had died from heart failure of natural origin. There was no smell on 
removing the stomach, and only a faint odour from the lungs. On opening the jar 
in which the stomach had jn-osorvod there was, however, a strong smell of 

the acid. 

In 1904 the notorious Wlii taker WVight poisoned himself with cyanide of 
potassium after being sent«)uced to a term of penal servitude; and in his case every 
viscus smelt strongly of the acid, although he died within a minute or two after 
taking the dose. 

In the Chtmisi and Dniggid for May 15th, 1897, p. 773, is an interesting 
account of the destruction of an elephant by poison, but it is doubtful whether death 
was due to prussic acid or to aconite. The weight of the boast was 3 tons 12 cwt. 
At 12.15 he was given sixty grains of Merck’s aconitine concealed in a carrot; this 
having no immediate effect ho was, a quarter of an hour later, given four ounces * 
of Bcheelo’s h3airocyaTiic acid, and at intervals, throe further similar doses ; ho died 
at 2.30. ^That the acid was potent was proved b}’^ the narrow escape of a boy who 
inhaled aceidenlally som(3 of the fumes in filling the syiingo, nud was made ill 
thereby, us also by the fact that a black bear, weight not stated, was killed by two 
ounces of the same. It seemed probable to the slayer that it was the aconitine and 
not the prussic acid that killed the elephant. 

An extraordinary case of poisoning by the fumes of the acid is recorded 
{Luncfiy 1» 1899, p. 43). Owing to an accident ^sorae gallons of strong sulijhuric acid 
came in contact with a large quantity of cyanide of potassium in a small room in. 
which were some children. 
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The followirif^ ease of recovery after swallowing at least twenty 
grains of potassium cyanide is reported by T. R. Wigglesworth 
{B. M, J,f 1, 1897, p. 1039). A miner was seen to drink something 
from a bottle, throw the bottle away, and fall down in convulsions, 
foaming at the mouth. 

I saw liitti not loss than llfteon minutes after drinking the fluid. He was lying 
insensible on his back on the floor (where ho had been placed). His face was 
greyish-blue in cohnir, tho inonthcovc'rod with foam, and the jaws tightly clenched, 
so much so that 1 broke one of his teeth in forcing 0 ]>en liis mouth to insert tho 
stomach lube. Tho eyes w^ere intensely injected and hxed, and the piijn'ls largely 
dilated, but the conjunctival redoxes were not entirely absent. The breathing was 
pectoral, tho inspirations were jerky and sounded similar to a faint hiccougli. Tho 
pulse was small and rapid. Tho anus wore slightly Hexed at the elhow', the lingers 
tightly contracted, and the tliuiubs pressed firmly into tho pahris ; the abdoTuinal 
muscles were rigid. Thoro was no escape of iiriiio nor of foces. 

I examined the bottle, wliich contained a very small quantity of Iluid, smelling 
strongly of potassium cyanide. 

As soc>n as I was ablo to separate his teeth siidiciently, I introducod tho stomach 
tube, and washed out his stomach with clean water, aud then injected a mixture of 
sulphate of iron, carbonate of potash, and pure ether, wdiich was retaiiiod for about 
five minutes, when ho vomited, the vomit being distinctly stained blue. I then 
poured a stream of cold water over the back of the ne(;k and spine, and over the 
region of the heart. His pulse and breathing rapidly improved, but tho muscular 
contractions remained until 6.J30 p.m., nor did lie regain full consciousness until 
8.15 ]).m., who7i ho spoke and answered questions quite rationnily, nlthoiigli ho 
denied all recollection of taking the poison, and as to whcio he obtained it. (1 have 
every roasoji, however, to believe that ho was not speaking tho truth.) T tlieu loft 
him, giving liim a mixture of sulphate of iron and carbonate of ammoniuTu to take 
every hour. Ho complained next day of his teeth feeling tender, but w’as otlier- 
wLso well. 

Two ensos of recovery from large doses of potassium cyanide are reported 
by W. h\ Btoveiison {fMncety 1871, 1, p. 8()(>). In 18()2 a man swallowed the 
greater part of a solution containing an ounce of tlio commorci.'d cj^anido, 
w'hich ho had dissolved for tho purpose. Taafo found tho man a few minutes 
afterwarils lying in the street insensible, .‘uid breatliiug slortorously ; and in about 
ton minutes ho applied Uio stomach-pump, and cold alfusion freely. In two liours 
tho man vomited, and from that time rapidly recovered, 

111 1878, a patient was admitted into Guy’s Hospital sulTcring from the effects of 
a handful of bitter almonds, which ho hud eaten. Tho symptoms w*ero those of 
prussic acid poisoning, from w^liich lie recovered. 

Mr. McCarthy related to the editor a curious case that occurred soiiio years ago, 
in which a gentleman ivaa fatally jioisoned in Ireland by drinking the first glassful 
out of a now bottlo of iioyoau liqueur. Thoro hail accumulated in tho bottle aud 
floated to tho top a suflicient quantity of prussic acid to kill. 

In Olio case, a woman swallowed about seventeen drops of tho essential oil of 
bitter aliiKUids, and sho died in half an liour. 8ho was seen by Bull in about fifteen 
minutes: her face was livid, tho lips soparuted, the teeth clenched, froth about tho 
mouth, tlio eyes half-shut and glassy, tlie piqnTs dilated and fixed, and there were 
hearings of the chest at intervals ; there was no pulse, and tlie action of tho heart 
was scarcely porce])tible. No odour was perceived about the bodj* UTitil after tho 
stomach-pump had been used. The first Hyiiqdoms observed in this case were 
* strong convulsions, tho deceased throwing her arms about as if in pain. A boy, 
oot. 18, swallowed a quantity of the oil; ho was found lying on tho floor motionless 
and insensible; the face pale, the eyes opened and fixed, the pninls dilated, and ho 
was rolling about and jianting for l>reath ; the pulse at the wrist was imperceptiblo ; 
ho died in a quarter of an hour without any convulsions appealing. A man, mt. 
20, swallowed about two ounces of tho oil. A ])orsoii present saw him fall suddenly 
while in the act of swallowing ; he made a loud cry, gave one deeji oxinration, and 
died. 

In another case, a woman, cet.^ 46, who had boon in the habit of using tho 
almond essence for Havonring confectionery, swallowed about half an ounce (equal 
^to thirty drops of the oil). She died iu less than half an hour. When seen by 
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a modjcal man ton minutes after she had taken the poison, she was perfectly 
insensible. The face was pale but swollen, and covered with persjjimtion ; the 
eyes stared fixedly as if in tenor ; the pupils wore dilated. The li}>s wore ])artly 
closed and livid, and a frothy mucus issued from the mouth. The lower jaw was 
firmly contracted, while the muscles of the neck and of the limbs, excepting those 
of the fingers, were flaecul. She breathed slowly and heavily, making about ten 
respirations in a minute ; the pulse was from 30 to -10, and feeble. There was an 
odour of bitter almonds in the breath. Some blood which was drawn from the arm 
was thick and dark, rosombliiig clioleraic blood. In spite of the use of the stomach- 
pump and cold affusion, the patient did not show any signs of recovery, but 
giadiially sank (Asaor. AM, Jour.^ December 13th, 1850, p. 1055). In 1853, a woman, 
mt. 30, swallowed lialf an ounce of a Lno/td flavour, containing lialf a drachm of the 
essontial oil. In ten minutes she was perfectly insensible and motionless; the 
pupils w<u’e moderatel}’’ dilated and insensible to light ; the mouth w’as partly open, 
the lips wore there was no distortion nor spasmodic movemoiit of the features ; 
the pulse was slightly tremulous, and entirely ceased in a few minutes; the 
breathing was slightly stertorous, and took place at long intervals. She continued 
in this bbito for twenty minutes without any convulsive movements of the body, 
when she died, /.c. half an hour after she had taken the ])oisr>n. In another case 
two drachms destroyed life in sevoiilecu minutes {Lancet, 1S03, 2, 2>» IIT). 


Poisoning by Ammonium Siilpiiocyanioe and Potassium 
Hui.piiocyanide. 

Bh’tli (‘‘Poisons*’), says tliat in large doses tliese salts are 
poisonous ; the latter is a normal constituent of saliva in minute 
quantities, but in large doses is said to ^iroduce j)aral 3 ’sis and convul- 
sions, later probably asphyxial ; these results have been obtained in 
rabbits and dogs. Cliristison termed it a feeble 2 )oisou. 

The editor finds a single case recorded in a buman being: — 

On "VVodnosday, February 28th, the borough coroner (Mr. H, Saunders hVonch) 
hold an iia juest at tho Hoop Hotel, Bridge Street, (fambridgo, on the body of 
Florence Eliza Steiirn, aged thirly-fivo, who Inul died after taking sulj.)hocyanido of 
ammonium, kir. David John Ttygate, surgeon, dej^osed to being called in to see 
the deceased at 9.30 p.m. on Sumlay, February 25th, when ho was informed that, 
about 2 p.ni., she had taken siilphocN’^anido of ammonium. Tho father of tho 
deceased thou told witness tho story of the ovents of the day. Five grains of tho 
poison taken would cause immediate death. Witness ordered the deceased to bed, 
and at 2.30 a.m. on Monday he found her unconscious, with rigidity of the Tnuscles 
of the arms and jaws. By injections of other attempts wore made to revive hor, 
but convulsions ensued and the deceased oxtiired on Monday evening at G.30. A 
post-inru tom of tho biwly had been made. Ho was of opinion that tho deceased 
died from convulsions, whetlioj- caused ]>y taking poison or not he was not nbsolutoly 
certain, us he was not sufiiciojitly compolent to detect tlio small amount of poisoii 
wliich had bt^en taken. Tho i cmfjdies a 2 >j)liod got rid of tho greater part()f tho com- 
pound, and he had not much doubt that tho deceased died of tho aftor-eiTeots of tho 
small quantity whicli got into tho sy.stem. The jury returned a verdict of “ Death 
from convulsions, jivobably caused by taking a quantity of suli>}iocyanid 0 of 
ammonium whilst of unsound mind’' {Cambridge. Chronicle, reproduced in iViar//^. 
Jour., p. 791, for March I7th, 1894). 


Suit-Gnoup 2, — (1) Poisoning by Acmtig Acid. 

This acid bas been generally excluded from the class of j^oisons, but 
in 1901 one fatal accident and one suicide were due to it. The editor 
is unable to find recox’ds of the cases. Common vinegar y which con- 
tains only 4 or 5 per cent, of acetic acid, lias been often taken in 
large doses without injurious consequences. From the ex 2 )eriments 
perlormed by Orfila on dogs, and froin one case which be I’efxorts as 
having occurred in the human subject, acetic acid, when concentrated, 



POISONING BY ACETIC ACID. 


653 


appears to exert an irritant action on tlie body Ami. dMIyg.,’' 1831, 
2, 159; also Toxicol.,’’ vol. 2, p. 198). This is not more than we 
miglit have expected, seeing that the concentrated acid is highly 
corrosive. In the case referred to, the deceased, a female, aged nineteen, 
was found dying on tlie liighway. She suffered from convulsions, 
complained of pain in the vStomach, and died in a short time. On 
insiiection, the stomach was found neither softened nor corroded, but 
its mucous meml)rane near the pjdoriis was almost black. The mucous 
glands were ju'omineut, and the vessels were filled with dark coagulateil 
l)lood. 

Pelletan observed in the case of a child, that the abuse of vinegar 
led to tliinning of fhe mucous membrane of the stomach; and 
Laiiderer remarked that the milk of a wet nurse who had been in the 
habit of takii^g large quantities of the vinegar of roses, became thin, 
very acid, and deficient in casein and oil. The infant which vslie was 
suckling gradually wasted and died, and the woman herself suffered 
severely (Heller’s ‘'Arohiv.,” 1847, 2 II. S. 185). 

Analysis. — Vineffar, which niay be regarded as an organic mixture 
containing a small proportion of acetic acid, may be examined by 
distilling a i>ortion, nnd testing the distilled licpiid fur the acid. 
Vinegar, as it exists in commerce, may contain a small quantity of 
sulphuric acid, and occasionally traces of lead and copper. In general 
it is easily I'ecognised by its odour. 

Case. — in tlio following case it is to be presumed that the acetic 
acid was mainly responsible, as red oxide of mercury is not a very 
active poison, at any rate as a corrosive. 

0. 8., a \>'oll-iiourish(Ml girl, aged sovonteoii, was admitted to tho ITei'eford 
Inlirmiiry nt midday oii Novemlior 22iid, having swallowed half an hour j>reviously 
Olio ounce of a^;eti.c acid, to which who had adde<l an unknown amount of the red 
oxide of inerciuy. Evidence showed that the bottle she tn-ought to 1h<; chemist’s 
for the acid w'as perfectly clean. Afteivvard.s theio was found on the bottom of 
tho broken bottb; a rc<l dojiosit, which on analysis proved to bo rod oxklo 
of meriairy. ^J^io inference drn.wn wais that in addition to the oiuico of acetic acid, 
thirty grains at least of tho oxide had boon tak«?n, as it was proved that one drachm 
of acetic acid dissolved five grains of the oxide. 

Tho syiiiptonis were Htortoroiis breathing, vomiting of frothy Iluid, no blood ; 
pain in throat and stomach, and fre([Uont bloody evacuations from tbe bowel, 
many limes copious cdo^ being passed. The patient was coiiHcions all through, 
but very collapsed ; there were uo convulsions, and very slight c.harring of the 
mouth. Trt,‘atment consisted of magnesia suspended in emulsion, lime water, and 
olive oil, w'ith hypodermic injections of other. Tho patient died, apparently from 
hmmorrhago, at 4.J30 p.m. next day, seventeen hours after taking tho j)oison. 

On post-iiiortein examination eight hours after death, the oesophagus was 
inflamed and congested, and tho stomach intensely so. At the pyloric end was a 
large ])ntch, quite black and chaiTod, with tho mucous membrane quite destroyed; 
the organ w'as empty. Tho duodonuni w'as also inflamed in patches, hut not 
ulcerated. Both ventricles of the heart were contracted and empty. Tho trachea 
and laryjix wei’e inflamed as fur down as tho bifurcation of the bronchi. There 
was no peritonitis (/A M, t/., 1, 1890, p. 19). 

(2) I^OISONTNG BY TaUTARIC AcTD. 

Symptoms and Appearances. — Tartaric acid is not commonly 
regarded as a poison ; but at least one case 1ms occurred, in which there 
was no doubt that it acted as an irritant and destroyed life. The case 
^ referred to was the subject of a trial for manslaughter {IL v. Watkins, 
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C. C. C., Jnmiary, 1845). Tlie accused gave the deceased, a man, aged 
twenty-four, one ounce of tartaric acid instead of aperient salt. The 
deceased swallowed the wliole, dissolved in half a pint of warm water ; 
he immediately exclaimed tliat he was poisoned ; ho complained of 
having a hurning sensation in his throat and stomach, as though he 
liad drunk oil of vitrol, and stated tliat ho could compare it to 
nothing hut being all on iiro. Soda and magnesia were administered 
with diluent drinks. Vomiting set in, and continued until death, 
whicli took place nine days afterwards. On inspection, nearly the 
whole of the alimentary canal Avas found highly inflamed. The 
accused admitted that he had made a mistake, and tartaric acid was 
found in the dregs of the cup. The jury acquitted the prisoner. 
Another case of poisoning by this acid, Avitli a report of the results of 
analysis, lias been published by Devergie (^‘Auii. d’llyg.,’’ 1851,2, 
422). 'J’his case gave rise to a controversy between Oriila and 
Devergie, the points in dispute relating chiefly to the processes for the 
detection of the acid in the stomach and tissues (“ Ann. d’Hyg.,*’ 1852, 
1, 199. 382; and 2, 280). 

Case. — In the B. JM, J. for June, 1893, p. 1821, tlie following fatal 
case is reported by Dr. Edgar 'rrevithick, of Cheltenliam : — 

In this case death occurrotl on May 2Gth (this being the seventh day after 
ignorant solf-administration), in a woman, aged G7. The exact amount taken I 
have unfortunately boon unable to confideiilly determine. The woman herself 
owned to having taken “ nhoiit two toaspooiifals.*’ That, I found, would represent 
between 140 and 180 grains. Since, however, both she and her husband at the 
onset of the symptoms, and for throe days afterwards, refused to admit that slio 
had taken aiiytliiug likely to disagree with her, and seeing that it was with evident 
reluctance that on the fourth day the confoasion was obtained, it is not, I think, 
improbable that a larger dose than that moiitionod above may in reality have been 
taken. With regard to the strength of the solution used, the probability is that it 
was of very (Xiusiderahle strength, since the draught was pre]jarcd in a small 
tumbler. The reiiinaut of tartaric acid taken from the room was on examination 
found to bo free from admixture or im]unitios. No other irritant poison was 
discoverable in the house, uor did any of the circumstances in anyway point to tho 
iikolihood of any drug other than tartaric acid being concerned. 

The symptoms at the outset wore acute abdoTriinal pains, vomiting and 
diarrlum coming on in tho above oixlor. Pain and vomiting appear to have 
suporvened almrist immediately nft(5r tho administration, and diarvhaja sot in some 
few hours later. 

IVhen I first saw the patient, about twenty-four hours after tho onset of the 
syni])toms, 1 found her suftering from iiiteiiso abdominal pain, and screaming out 
whenovei’ sho moved in bed. At this time tho pulse was very fairly good, the 
tongue Avas already very dry, tho temperature 100'" F. On tho fourth ovoning the 
patient bocamo dolirions, and remained so until her death. About the fourth day 
also the ])iil8o began markedly to fail. The tom]ieratuj*o from this time forward 
AA'ns subnormal. On the day before the death diarrhava, which hud boon chocked by 
opium and bismuth, recommonced. Tho urino was twice loeted during the illness, 
and found to bo free from allnuneii or sugar; it was acid. 

A necropsy was made foiirteon hours after death; rigor mortis was then strongly 
piosont. On o]ioning tho abdomen the Av^holo of the alimentary canal gave 
evidence of having been acutely disordered. The serous surface of the small and 
large intestine was found coated witli a layer of soft, butterlike lymph. Tho serous 
surface of tho stomach appeared free from this. There wore some patches of 
similar inflammatory product on portions of tho peritoneum which lay in contact 
with the infliiined gut, and in addition there Avas a small similar patch between the 
base of tho loft lung and the diaphragm. The surfaces of tho mesentery Avere free 
from lym})h, nor wore tho meseiitoric glands qularged. There Avasno free fluid in 
the peritojieal cavity. In the cusophagus there were a few shallow erosions. In 
the stomach were found several patches of subserous hsemorrhage, and the mucous 
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mombrane was covered with a layer of rather tenacious mucus. Tho mucous 
surface of tho whole intestine showed signs of recent inflammation, but there was 
nowliero any sign of chronic disorder. The transverse and descending colon 
appeared perhaps to have suiibred more severely than any other part of the gut. 
Tlie lungs wero omphyseiriatous, tho liver rather fatty, and tho spleen soft. Tho 
heart, kidneys, pancreas, vermiform appendix, and pelvic organs were normal. 
There was no evidence anywhere of tuberculosis. 

It was stated in evidence at tho inquest by the chemist who sold the tai*tanc 
acid that the poor used tartaric acid very largely in concocting summer drinks, and 
ho further expressed his opinion that a good many of them looked upon tartaric 
acid and cream of tartar as different names for tho same article. The coroner’s 
jury returned a verdict in this case of “ Accidental poisoning from an overdose of 
tartaric acid.*’ 

» 

(8) Poisoning by Tannic Acid. 

The following is from the Lancet, 2, 1903, p. 1728 : — 

Dr. F. J. Waldo held an inquest on tho body of a man who had died from acute 
poisoning by tannin. Tlie deceased had fallen into n. pit of tanning liquor ; death 
resulted three and a half hours later from violent diarrheua and vomiting. A 
similar case was recorded in Germany forty years ago. It would seem that tannin 
is an irritant poison when taken in largo doses. 

The editor doubts whetlier it was simply tannic acid that caused 
either fatalit^^ as ‘‘ tanning liquor would he very likely to contain 
othe)’ siibstaiices of an irritant or poisonous nature. 

(4) Poisoning by Picric Acid. 

Source and Method of Occurrence. — Picric acid is obtained 
by dropjiing plienol into nitric acid, heating the mixture and purifying 
by re-crystallisation (lilxtra Pharm., 1904). It is now becoming a 
favourite dressing for burns, and toxic effects are produced in this wa3% 
but no fatal cases have yet been recorded. 

Dixon Mann writes oji it as follows ; — 

Symptoms. — Tlie following case related by Adler (IViener med. 
Woclienschr., 1880) illustrates the effects of a toxic dose : — A girl, 
aged sixteen, endeavoured to commit suicide by swallowing about 
300 grains of picric acid mixed with water. Violent pain in tho 
stomach and repeated vomiting speedily occurred, and diarrlmea soon 
followed ; the sclera and the skin were coloured an intensely dark 
3 "ellow, almost brown ; the pupils wero moderately dilated and reacted 
feebly to light ; tlie fingers were spastically stretched and bent at the 
metacarpo-phalangcal articulations. Tlie urine was ruby-red in colour ; 
it contained neither albumen nor bile pigment; a slight sediment 
formed which partially consisted of browii-stainod epitboHuin ; tho stools 
were ihiid and ruby-red in colour. Both urine and faeces contained 
picric acid in considerable amount ; six days after the reception of 
•the poison traces of it were present in the urine. In a few days tlie 
discoloration of the skin diminished and tlie patient was quite well 
at the end of a week. Cheron {Jonrn, de Therap,, 1880) relates a 
case of ])oisoning from inhalation of picric acid dust, which caused 
discoloration of the skin, pain in the epigastriarn, depression, delirium, 
vomiting, diarrhoea, and red-coloured urine ; recovery took place. In 
another case symptoms of poisoning occurred from the application of 
about six grains of powdered picric acid to tho vagina; in one hour 
the skin was discoloured and erythematous, and the urine was red ; 
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j)ftin in the stomach and tlie kidneys with somnolence were amongst 
the symptoms ; recovery took jdace, but the skin was discoloiu cd for 
a week, and the erythema persisted for eleven days. A teaspoonfiil of 
picric acid has been swallowed witliout other ill effect tlian violent 
vomiting and purging. 

Treatment. — The stomach should be evacuated and well washed 
out, and elimination j)romoted by diuretics and, if necessaiy, aperients; 
morphine will piobably be required to relieve 2>ain and cramps. 

Analysis. — Organic matter should be acidulated with hydrochloric 
acid and digested with alcohol over a water-bath ; after filtration the 
alcoholic extract is evaj^orated to a syriq), taken ni> with boiling 
water, filtered, acidulated with sulphuric acid, and slndveii out with 
ether, chloroform, or amyl alcohol. Dragendorlf directs attention 
to the fact that if chloroform or benzene are used for extraction, the 
solution, though containing picric acid, will be almost colourless; if 
ether or amyl alcohol are used they acquii’e a yellow tint. The extract 
is evajiorated to dryness and the residue dissolved in water and tested. 

All aqueous solniion of picric acid, gently warmed wdth a little 
I)otassiiim cyanide, changes to a deep blood-red colour. Ammonia- 
eoiiper sulphate yields a green jirecijiitate witli j^icric acid. Basic lead 
acetate gives a yellow jneci imitate. A jnece of white silk allowed to 
remain a short time in a solution of jiicric acid is dyed yellow; the 
colour is not discharged by subsequent washing in water. 

Cases. — In the Scottish Medical and Snrriical Journal for December, 
Dr. J. Stuart Hose has ])ublished two cases in which uiqileasant effects 
followed the use of picric acid as a dressing. 

A boy, aged nine years, was scalded on Soptomber loth, 1903, on the loft chest 
and llanfe. The hm’n was of the first degree with only one or two small blisters. 
An omtment eoni])().sod of picric acid and vaseline (hnlf’a drachm to the ounce) was 
a])plied on lint. The scalds were dressc*d daily. On September 18th ho was drowsy, 
there was a sliglit icteric tint of the conjunctmo, and the face and palms were a 
little yellow. The ]»ulse was 120 but tho tenqmrature was iionnal. Oji the 19th 
the drowsiness continnod, there wan voiriiting, and the teini^eraturo was 101*2^ P. 
On the 20th and 21st the toiiiperatiire fell to 99"' and there was mild diarj*hoea. Tlie 
whole of tlio skin was yellow but csj)eciully that of tlie face, palms, and soles. Tho 
hair along tho border of the scalp was dofq^ yellow. The urine contained albumin 
and was of the colf)ur of dark ])oit/ wine, giving the impression of hmmoglobinuria, 
but neither l)]ood nor bile ])igincnt \vas jirescnt. Tho burns were dressed with 
boric ointment. On the 22nd the vomiting and diarrhoja continued ; in tho morning 
tlio tem]>eratuio W'as lOil^; in the ovcTiing it loll to normal. On tho 23rd the 
discoloration f>f tho skin was less ; the bum w^as sodden-looking. To dr^^ it up 
gradually a strip of lint two and a half inches by one inch covered with jiicric acid 
ointment was applied in tho loin. On the 21th there were vomiting and he.'ulacho 
and tho temjjcraturo was 101 '4'. There was a bright rod blotchy general eruption 
which was hiuo and there j^apular. The urine was again deejily coloured. The 
jiicric a<;id dressing was removed. On the next day the rash was fading. In a 
second case a man, aged forty-five years, scalded liis shin and tho same ointment 
was applied. In four days the skin and coujunctiviB were yellow and in six days^ 
the urine w as like that in the prev ious case. There w'ere slight diarrhoea and head- 
ache. T’he syniptums rapidly subsided when the ointment was discontinued. Toxic 
symptoms in fliese cases a])p(‘ar to have been duo to using too strong a pieparation 
of picric acid. It lias been extensively used in one per cent, solution without 
untoward results {/aiucH, 1, 1904, p. 247). , 

Another case is as follows : — 

A man, thirty-fiv(\ came to me with^the following history and symptoms ; 
On the previous day, at 3 p.m., he took what he at the time thought to bo some 



POISONING BY NITROGLYOEEINE. 


657 


powclored sulphonal, a drug he wii« in the habit of administering to himself, but 
whifh proved to be picric a(;id, much used iu his trade as a dye. The amount 
swalloM^od was a pennyworth, about a taldo-spoonful. No immediate ill effects 
followed ; in fact, it was some hours before he found out his mistake. 

I saw him on Iho following morning. lie then complained of slight frontal 
headache, pain over the abdomen and across the loins, lie was deeply jaundiced. 
II is urine conbiiiied bile and blood. The stools were natural. 

Next day the jaundice had slightly diminished, though the abdominal and 
lumbar pain pei’sistod. In addition there was lachrymation, injected conjunc- 
tivas profuse mucous discharge from the iiares, and sore and irritable fauces. The 
urine still contained bile and blood. 

Three days labn* he was practically well, though still slightly jaundiced. At no 
time were the stools paler than normal, but the uriiio for some days contfiiiied both 
bilo and blood. 

From the s 3 ’^m})toms in this case it would appear that piciic acid uiay ho classed 
with phosphorus, antimony, arsenu;, etc., drugs which, taken in poisonous doses,. 
])roduce so-called hioniatogenoiis jaundice, due to the action of the toxic agent on 
the red blood cells, destroying them and liberating their luemoglobin. 1 may adtl 
that a medical friend tolls mo that ho has several times noticed distincit jauiidico iu 
patients taking medicinal doses of i>ierato of ammonia (E. Milbouimo AVest, /i. ilZ. 

1, 1896, p. U6). 

Suu-Guour 8. — (1) Poisoning by Nitroglycerine* 

Sources and Methods of Occurrence. — This is a sweet, oily, 
powerfully explosive li<pihl, well known to chemists as a siibstitution- 
coinpound of* the iniioxioiis liquid glycerine. It is much used in 
mining under the name of ‘‘ blasting oil.” It lias a sweet aromatic 
pungent taste, and mixed with an infusorial earth it is known as dyna- 
mite. Nitroglycerine in the shape of a one per cent, solution is used 
in inedincino as a vaso-dilator, official dose J to 2 minims; it is a 
type of a class of drugs of wliich amyl-nitrite and nitrite of sodium 
are the best known examples, but othei* organic nitrites liave been 
more or less tentatively used, erythrol-tetranitrate for example {vide 
works on Pharmacology). 

Nitroglycerine is the most povvcrful of the known members of the 
group, and with tlie excej^tion of amyl-nitrite the most rapid in its 
action. It has caused death accidentally in several instances and 
in the form of dynamite has been used suicidally as an explosive. 

The vapour of this^ liquid acts powerfully as a poison, and even when 
much diluted with air it produces intense headache. 

Toxicity and Fatal Dose. — The pharmacology of these drugs 
consists in the fact that they all cause in very small doses a rapid 
dilatation of the small arterioles {vide Brunton’s “ Pharmacology 
which lasts for a greater or less length of time, and their fatal effects 
are probably due to the consequent fall iu blood pressure. 

The fatal dose is not recorded, but vide below. Mann records a 
»nse of suicide by eating two bobbins ” of dynamite four inches long 
by three-quarters of an inch thick. 

Symptoms. — Murrell has found that one or two minims of a one 
per cent, solution of nitroglycerine produces painful pulsation over the 
whole head; the pulsation soon affects tlie entire body, and is so 
marked that a pen held in the hand becomes visibly jerked. In five 
minutes these sjmiptoms are followed by intense headache, languor, and 
depression. ' 

In 1864, a girl, let. 13, died after drinking some of it from a flask. 

M.J. ^VOL. II.* 42 
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A man drank a considerable quantity of the liquid in mistake for beer. 
An hour later he was blue in the face and insensible. When adinitted 
into hospital ho was delirious and unconscious, and speedily became 
comatose. The hands were Irequently raised to the head, as if there 
was headache. Tlie face was red and swollen, lie died six hours after 
swallowing the poison. The brain and its membranes were congested ; 
and there was some yellow serous fluid in the ventricles. The lungs 
were (edematous, the windpipe, stomach, and kidneys rculdened. 
Signs of irritation were also noted in the small intestines. There 
were numerous small ecchymotic spots on the fundus and larger end 
of the stomach. In a third case, a man drank some glonoin in mistake 
for brandy, and died in three hours. In a fourth case, a man recovered 
after swallowing a considerable ([uantity of the poison (Schmidt’s 
Jahreaber,, 136, p, 164). 

Honert met with a case of poisoning by this substance {Dent. Klin.j 
1867, p. 83). A man took a tablespoonful of gunpowder as a remedy for 
a boil, and, in order to increase its elfect, added a few drops of nitro- 
glycerine. Soon afterwards lie was seized with great nausea, and violent 
and repeated vomiting. According to the patient’s own account, he 
became black about the eyes, had extreme lieadaclie and giddiness, and 
several times became unconscious. There was intense vascular disturb- 
ance, and perspiration lolled in streams from the head and limbs. 
After some time the patient became paralysed ; and when seen by 
Honert, four hours after the administration of tlie poison, the whole of 
the voluntary muscles, except those of the face and eyes, were paralysed. 
In the face and eyes the paralysis of motion was incomplete. The heart’s 
action was retarded, the pulse being only thirty-nine, full and hard. Wlien 
paralysis was at its height, the breathing became stertorous, and the 
extremities icy cold. In twenty hours the i)ulse liad risen to seventy, 
then to ninety in the minute ; and the paralysis disappeared. After 
an attack of catarrh of the stomach the patient quickly recovered. 

A miner swallowed two moutlifuls. A painful feeling in his throat 
made him aware of his mistake, and lie drank a quantity of milk. He 
was not seen by a medical man for an hour and a quarter. He was 
then suflering from faintness, difliculty of breathing, and oppression 
at the chest. Jn five hours vt)niiting and xuirging set in. Shortly 
before death tlie man lay quietly as if asleep, breatliing feebly and 
occasionally with a deep sigh. The lips were livid before death. On 
inspe(dion there was great (congestion of the membranes of the bi*aiii 
as well as of the lower lobes of the lungs. The mucous membrane 
of the air passages was of a red-brown colour. The greater end 
of the stomacli presented a similar appearance with ecchymosis 
(Hiisemann’s Jahi'esber., 1872, p. 533). 

Treatment. — On g(me)-al ]>rinciples adrenalin might be tried. 
Post-mortem Appearances. — Nothing characteristic. 

Analysis. — Nitro-glyceriue is a heavy, oily-lookiug liquid. It 
is slightly soluble in water, more soluble in alcohol and ether. It 
explodes violently when struck or subjected to concussion. Nitro- 
glycerine yields a red colour when treated with aniline and strong 
sulphuric acid, and also a red colour when treated with brucine 
and strong siilpliuric acid (free froiio? nitric acid). Vide also Brit. 
Pharmacopooia tests. 
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(2) Poisoning by Amvb Nitrite. 

Ill the 7L M. J., 1, 1898, p. 145, the following case is reported: — 

“ A woman, aged fifty-eight, was under treatment for angina pectoris. She had 
from six to twelve attacks in the twenty-four hours. Nitrite of amyl inhaled 
(fiom cai>sules) quickly relieved the distressing symptoms. Owing to the costliness 
of capsules, a small (piantii.y of amyl nitrite was obtained, and this was given both 
internally and by inhalation, but had not the same effect as the capsules, so its use 
in this form was discontinued. 

•‘Oil Nov(imbcr 24 th paraldehyde (two drachms) in water (two ounces) had boon 
ordered. The nm*80 went to her locked cupboard and inadvertently measured amyl 
nitrite, the two bottles (though not the labels) being exactly alike. It was only after 
slie had given it to the paliont that she realised from th() odour and a romaik of the 
patient what she liad done. She at once gave the whites of two eggs in one pint of 
h<jt water; the ]»atieut vomited within five minutes. Meanwhile I had been 
telephoned to, and had ordm’ed apomorphino gr. be followed by cocaine gr. 
and at once visited the j^atient. I found that after the .apo morphine she had 
again vomited freely ; hot water was given, and the vomiting encouraged. At 
this time, half an hour after the unfortunate dose, the pulse was exceedingly 
weak, about KIO per minute; respiration very shallow, with long intervals; anil 
temperature as low as 96 the index had not been shaken lower, so it may have 
been less than this. The patient was semi- comatose, vomiting liquid smelling 
strongly of amyl nitrite and having a brown colour. The 2)upils were contracted, 
and she was bathed in perspiration. Strychnino gr. followed by ergotinin 
cit. was given hyjioderinically, and whisky (two ounces) was given per rectum. 
The patient's breathing gradually became deeper and more regular, find in about 
two hours sIkj was in her usual condition after an anginal attack. She said : * This 
must have boon a very bad one. At the time I was losing consciousness oveiy- 
thing seemed green.’ Dr. Gibson, assistant medical oflicer, examined the urine on 
tlio following day; thei-e was no sugar present, and no blood corpuscles, but some 
htemoglobiu was present for twelve houi-s, as shown by guaiacnm test.” 

Dixon Mann quotes from llosen the case of a student, fot 22, who 
drank some of the liquid, probably about 200 miiuins, and suffered as 
follows : — 

** Eructations and vomiting occurrfjd. When soon the face was i)alo, the lips were 
bloodless, the respirations quiet, and the pulse 110 j)er minute; he had pain in the 
head, was much depressed, felt a burning sensation in the throat, and oppression 
in the region of the stomach. The mucous niembraiic, touched by the poison, was 
slightlj*^ eroded; gustiic caturrli followed, with ultimate recovery. The amount 
swallowed was from twelve to fifteen grammes.” 

The editor has had personal experience of an intense headache, 
lasting some hours, lis tlie result of accidentally inhaling the fumes 
of the drug, but he is iinahle to find any further recorded cases 
of poisoning by it. 


(3) Poisoning by Cordite. 

The following curious note is taken from the li. M. J., 2, 1903, 
p. 925. The editor leaves it for reference without comment. 

Whatever may bo said of other branches of human knowledge, it can scarcely 
be claimed that there is nothing now under the sun as regards at least some 
forms of narcomania. Quite an onginal species of this vice was discovered by 
Major Jennings, D.S.O., during the recent operations in South Afritja, and the 
rough notes which he made upon the subject at the time are given by him in 
the jouiiial of the Royal Army Medical Corps fur October. It consists in the 
eating of cordite with which the Loe-Metford cartridges are charged, and the 
effects appear to bo so unpleasant that it is difficult to understand how the ha]bit 
should gain any hold upon individuals. Coi*dite consists roughly of about fifty- 
eight parts of nitro-glycerine, thirty-seven parts gun cotton, and live parts of 
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mineral jellj' ; while acetone is nscnl as a solvent, but does not enter largely 
into tlie composition. Each cartridge contains sixty cylindrical strands of coixiite, 
each strand nieasuiing one and a quarter inch iii length and one-twenty-Hfth of an 
inch in thickness. By way of exj>eriinent ^Major Jennings, after discovering 
the oxistenco of cordite-eatiiig among a certain niiinbor of men, sucked a quarter of 
a strand for two minutes. lie found that the diminution in its size after this time 
was sear(‘.ely a])pre(Mal)l(\ hut nevertheless it Ciiiised the most rat'king, splitting 
headache ho had over felt in Iiis life, which lasted quite thirty-six hours, and was 
accompanied by hammering and ringing noises in the eais. Iks taste was sw^oot, 
j>loasant, and pungent, hh'oni in<[iiiries among tlie men, its etlects appeared to 
ditler somewhat when slacked and wlien taken in solution. Dissolved in tea, it 
produces an almost immediately exhilarating effect, ‘ inciting to almost demoniacal 
actions.” If many have partaken of tlio beverage all begin talking at once, each 
seemingly anxious to inform the other of everything that has happened to him since 
his birth. This condition is followed by heavy sleep and 8tu])or, lasting five 
to twelve hours, {iccording to the quantity tak<ui. To awnkoii the subject it is 
often nccos^a j y to slap his face, ])unch or shake him, and awakening is accompanied 
by severe dull, boring headache, muscular twiteliings, and protrusir)ii of the ey<\s. 
Even, howevtu*, w^heu fully awakened, the cordite-eater does not seem to realise his 
surroundings for many hours. It is as au addition to beer tliat cordite appears to 
produce its worst effects. It then excites a qiiJUTolsome, destructive mania in 
au otherwise peacefully disposed individual, and ])roduces immediate intoxication 
in a man w'ho can commonly consume as much as four or five pints of boor without 
exhibiting a tivico of }ia\- ing done so. If taken in quantity insufficient to pjoduco 
sleep it makes him not only quarrelsome, but brings out the worst traits in liis 
cliaracter. A ])Ossiblo clue to the ince])iion of this habit is given by the fa(;t that a 
largo number of the men scorn to htivo used cordite as a moans of lighting pipes in 
default of matches. When thus used it gives a sweetish flavour to the tobacco, but 
causes great <lrynoas of the throat, followed by boadache. Otheis of the nuni seem 
to have first tasted tho cordite out of curiosity. Major Jeuuings’s account includes 
notes of coiii?MunicMtions made to him by various inofi, in all of which are found 
statements us to the exceedingly unpleasant after-effects. One of thorn said that; 
lie first bocamo aware of this use of cordite from ono of his coinradoa asking 
for something to straighten him up because he had been sucking it, and ho also 
observed that some of tlie men became very clovatod aftoi* taking a very small 
quantity of beer, though they could formerly take a large quantity of it without 
effect. ‘ (kndile by itself,’ said this man, ‘ does not seem to make men crazy, but 
only induces a v<uy hcJivy sleep; but taken with beer or spirits, it brutalises 
tho mildest man and makes a temporary maniac of him.’ lie also added that he 
had noticed that it appaiently aged a man rapidly, and made him extremely 
negligent of his personal app<v.iranco. The existence of the vice first became 
known to Majoi* Jennings from the suggestion of a regimental non-coirimissioued 
officer that a corluin man had po.ssibly been taking cordite in order to escape service ; 
but in coiu.-luding his notes klajor Jennings suggests that the effects are so 
exceedingly unpleasant that none but the most d(‘praved would ordinarily resort 
to it as a stimulant.” 


(4) Poisoning by lloTiuiuTE. 

In the Lancet, 2, 1901, p. 1(513, will be found an account of a case 
of poisoning by this substance ; it was used in some insect powder. 

SaB-Cruour 4. — (1) Poisoning by Ckeolin. 

Source and Method of Occurrence. — This substance is 
tlius described in the Extra Pliarm,, 1904 : — “ Creoliii, Pearson, a 
dark-colourod liquid, antiseptic ; said to contain 20 per cent. ‘cresylic 
acid, with neutral hydro-carbon oil and resin soap.’' 

f 

“ In No. 41 of the DenMit^ Medir.inht'he Wod^enavhrifty Dr. Pinner, physician 
to the Jewish Hospital in Hamburg, reports tho case of a woman sixty years jcL 
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age whi) had attempted suicide l>y swallowing seveiity-fivo grammes of crooliu. 
It was at iirst not known wliich of tlie pi*eparatioiis called crcolin had been taken, 
but the druggist from whom it was purchased subsequently state<l that he only sold 
I’earsoii’s. Tho woman was found unconscious in her room, and was taken to tho 
hospital two hours alter the attempt on her life. She was then comatose, with livid 
face, moivst skin, and blue lips; her right pupil was larger than the left, and there 
was uo redox action of tho cornea. Her temperature was 30*0'^ 0., her pulse 112 
and regular, and her respiration deop and snoring, with tracheal rales. In the 
pharynx there was a large quantity of white mucus; tho palatal arches and the 
posterior wall of tho palate were covered by a grey superfitaal coating. There was 
a strong smell of creoliii in the breath, lly the stomach-pump three liuudrcd 
grammes of a thick grey fluid mixed with mucus were withdrawn, and pressure on 
tho pylorus ciaused thick brown droi)S of pure creoliii to come through tho tube. 
The first urine (one liuinlred ami fifty grammes) was of a light yellow colour, 
without albume7i, sugar, orindicau; the bromine- water test showed traces of tai* 
acid in it. Aficroscopical examination revealed TKjihiiig almonnal. Alilk given 
through an (esophageal tube wasimmediately vomited, but was eveiitiially retained. 
All hour aJ‘t(U' admission into the hospital there w(ire well-marked symptoms of 
shock, for which injections of ether were successfully made. Thmo was also copious 
diarrlujea, and the stools had an odour of creolin. Some homs later the patient 
regained consciousness and afterwards became better. She complained of severe 
pain in the epigastric region and in the pharynx. I'he uriue (eighty grammes) was 
now of a dark green c>olour, had an odour of crooliu, and contained traces of 
albumen; by the tribrouio])beuol reaction it was estimated that 7*5 c.c. of tar 
substances were pri^sont in 100 c.c. There was no hmmoglohiuuria, and only a 
small (juaiitity of l(3ncocytt3S and red corpuscles and some casts. Th(3 patient slept 
Vtuy well during the iirst night, and on tho following day Ihero was an obvious 
iminovoment, tlie pulse, temiiorature, and respiration being normal, although she 
still complained of lieadaclie, want of apixjtite, and hoarsem^ss, ami an erosion on 
the epiglottis, and tho {irytenoid cartilago was observed with the laryngoscope. 
On tho fourth day there was more diarrha*a, tho stools still smelling of tar products. 
Tho iirino continued for a wcok to bo of a green colour, ami contained J per cent, of 
albiimoii, with much imlican. After four wi^eks the patient was able to leave the 
hos])ital in porfeO- health, and did not show any trace of injury from the poisoning. 
J)r. Pinner states that this is the soveiith case of creolin poisoning described 
in mcidical literature, and that it was remarkable for tlie extremely honmuo symptoms 
which appeared almost immediately after tho poison had been swallowed. Creolin, 
lie says, used to bo considered harmless Ixhmiu.so it could not be absorbed by tho 
stomach, but in the aliove case the gastric juice very soon transmuted tho creolin 
into a form wliich very qui(;kly passed into tlm circulation ami appeared after two 
hours in the urine, it was very remarkable that tho urine of the first four days, 
even when kept in open glasses, showed neither any growth of ba<iteria nor 
any putn.daction, ami the nonmil development of bacteria after exposure to the 
atmos])li<:u’o occairrcd onl^^ in the urine passed on and after the fifth day. Dr. Pinner, 
therefore, suggests that the internal use of creolin may, xierhapa, bo useful 
in bacterial diseases of tbe geni to- urinary system, such as pyonephrosis, cystitis, 
etc. As it also chocked ferineiitation in tho bowels, perhaps intestiiml derange- 
ments at t,eml(.>d by extreme ferinentation may bo succe.s.sf Lilly treated by crooliu. 
Notwithstanding the alarming symptoms of the first few Jioiirs, tho patient very 
soon recovered, the creolin being obviously removed by the kidneys, which, though 
disordered for a short time, did not sustain any permanent injury, CroolSi, 
therefore, according to Dr. Pinner, must bo regardi.'d as a conqiarativoly innocuous 
.substaiuio. Another case of alleged creolin poisoning is reportiid by Dr. Gras, of 
► A'^ilshofeii, in the lUtitttr f Hr (rtriditUcha AM inn, A tuberculous woman, thirtj’- 
five years of age, was treated on the sixth day after coiifinoment with vaginal 
irrigations of 3 per cent, creolin solution on account of feutid lochia. After tho 
tliird irrigation the ])atieut suddenly became coUuiJsed ami lost consciousness, tho 
extremities being cold, tlie pulse feeble, and the rtjspiration shallow; but injections 
of camphor and other rcstorativc^s were very soon hdlowed by recovery, and no 
traces of carbolic acid were found in the urine, it seems rather doubtful whether 
those s^unploms were due to creolin poisoning or were merely tho effects of shock 
occurring in a woman weakened bji childbirth and tuberculosis. There were no 
]»ositiv6 toxic symptoms, and tho quick recovery makes it probable that tho seizure 
4vas not really duo to iioisoning” {Lauct'tf 2, p. 1173). 
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(2) roiSOXING ]JY LySOI.. 

Source and Method of Occurrence. — The snbstaiice is 
described in the Extra Phnvm., 1904, as a dark- coloured alkaline 
liquid obtained by the saponification of ki’esols, containing the higher 
homologues of phenol. 

Cases. — “rSojne two months ago a. child aged three weeks, whoso father had 
given it lysol instead of a laxative, was admitted to the Foundling Hospital siilTering 
from paroxysms of cough and dyspna'a. The child died next day, and th(3 post- 
mortem examination, made by Professor Ilofmanii, gave the following results. The 
mucous membrane of tlni lips was greyish, and ctnild bo stri])pcd off ; the opitheliuiu 
of the tongue as well as the mucous membranes of tlio laruyx and trachea was 
swollen ; the left lung was consolidated, violet-bhie in colour, and injected with 
blood ; the mucous immibrano of the anterior part of the stomach was pale ros(j- 
coloured, wlierea.s on tlie posbuior part hyperamiia and tiimescnnce were ob.served. 
Dr. TTaberda, assistant to Professor TDifmann, has shown that the poisonous action 
of lysol is due to its containing kro.sols. it canter is<vs the skin and mucous 
membrane, and when absorbed it allV‘(;ts the brain and spinal cord, producing 
unconsciousness, gmimal spasms, reduction of temperature, and bleeding into the 
nriniferous tubules. ]I(» therefore r(.icomm©nd.s that it sliould be prescnbed onh’' in 
dilute solution'* {Lanwt^ 1, ItiDo, j). 1221), 

'J'lie following is from tlio B, M. J., 2, IPOO, p. 141)8 : — 

“ On September lOth 1 was called to one of the schools hero to see a Furopean boy, 
aged foui'toen, who had been sulTcring from ‘dysentery* (?) for about ojie month. At 
1 p.in. he had taken an injection of rather b>s than one and a lialf ounce of lysol in 
about a pint of wat(>r, using an ordinary lligginson’s syn’nge. Ai l.iiOp.m. be was 
tbund hi bed (|uite um'onscious, in which state ho romuiued until my visit at 
o.lop.m. 

“ lie was ilieu in a state of (‘om])leto collapse, perfectly unconscious, could not bo 
r«)U8ed at all, lying partly on his side, with the leg.-? drawn up, with luiiliolo pu])ils. 
Ho was sweating, the pulse was almost uncounlabh? andrniiuing, and the breathing 
rapid, but not abdominal, forty jier miniib^ The temperature was .subnormal. Tlio 
lioai't and respiratory sounds were normal. The abdomen was not distended and 
only sliglitly tense ; there was ap])arently no tembu’iiesson jiressiiro. Tliere was no 
carbolic smell from the liroath or sweat. The anal orilico was slightly dihcolourod 
from the action of the lysol. 

“ The boy was evidently dying. I gave hy])ndermic injections of strychiuno and 
of ether, which had some slight elTect on the piil.so. 1 also washed out the bowel 
with warm water, which wa.s at lir.st retained, but, on making slight ])ressiiro over 
the abdonum, came away quite uncoloured, but contain ijig numerous white shreds 
like curds. 

“Th(3boy had not been disturbed, wlien suddenly a((iiant ity (two ounces or so) of 
dark brown griiinous l»lood was ejected from the mouth and nose (there was no 
excoriation or discoloration of the numtli), and in live minutes (5,45 p.m.) lie was 
dead. No post-mortem exainiiiatiou was made. 

“It seems that, in the absence of the regular medical attendant, a (leiinan 
physician, was in the liabit of ordering enemata of lysol (one dracdim to one 
ounce) in dysentery, the headmaster told the l)oy to take the injection de.Kcribed. 

“ 3 liave frequently in similar cases(roallv lower inf(‘stinal catarrh) used irrigationa 
with the long soft tube of half an ounce of Jeyes* llnid (creolin) in three pints of ^ 
warm water, which has been ovataiated, and « fterwai ds 1 have hdt in, for from two 
to .six honr.s, a diaclim to a drachm and a half of Jeye.s* lliiid in eight ounces of 
water without ever having had the slightest ill ell'oct, and almost invariably with 
marked benefit. Boric acid used in a similar manner often caus(3s severe headaelio and 
bilious vomiting. Ijysol is evidently more dangerous ** (liariigan). 

t 

also for fatal cases in cliiblren J>. A/. J., Kpit., 2, 181)8, p. 03, 
and B. Jl/. ?/,, Kj)it. 2, 1901, p. 73. Tjie former runs as follows: — 

“ G. Kluge (Miinvli, il/cd. IVoch., July 12lh, 1898) says tliat of 
thirteen cases collected by Inni four were due to the external applicatiojuu- 
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of lysol, and the remaining nine to its internal administration. He 
then relates a ease in a woman aged thirty-five, oceuning during a 
lelapse in enteric fever. By mistake the nurse gave her some twelve 
grains of lysol, of which she swallowed ten grains. Five minutes later 
the patient was markedly cyanosed, and in a state of stupor. The 
breathing was noisy, difficult, quickened, and irregular. Spasm was at 
times noted in the extemled arms. The pulse could not be felt. 
Camphor was injected, and the stomacli waslied out a few minutes later. 
'J1ie wash-water smelt of lysol. The heart’s action stood at 160 per 
minute, and was a little irregular. The pupils were somewhat 
dilated, and did not react to light. The tongue was dry. The 
I)atient began to iinpi*ove after the canqdior injections, but she 
was still unconscious two hours after taking the poison. She woke 
up three and a half hours later, and complained of burning in the 
mouth. Milk and natrium sulphuricuin wei e given by the mouth. She 
vomited a litthi latcu’, and the vomit smelt of lysol. The urine contained 
albumen and casts. The patient ultimately recovered after passing 
through a further relapse of the tyjdioid fevei*. Tlie local symptoms 
liere were not severe. Tlie danger lay in tln^ gemeral symj)toms, which 
consisted of rapid coma and cardiac Aveakiiess, I’lie temperature fell 
l apidly from 39'^to 36'^ C. The symptoms l esemhled those of carbolic 
acid poisoning. It is usuall^^said that the difierence between Ij^sol and 
carbolic acid poisoning is that in the former tlie symptoms do not come 
on for some little time, but here they appeared in ten minutes ; hence 
no geiiei alisation can bo made. The typlioid fever may have accoujited 
for the severity and early appearance of the symptoms. Thus, as with 
carbolic acid, the symptoms of lysoJ poisoning ma.ynot correspoml with 
the size of the dose. The relative toxicities of carbolic acid and lysol are 
usually placed at eight to one. Tims, if ten grains is the lethal dose of 
the former, eighty grains would be that of the latter. Tliere have been 
four cases of fatal lysol poisoning in children, but none in adults. 
Lysol is apparently absorbed with difficulty, ’riie stomach should he 
tliorouglily washed out, even if the poison lias been taken some time 
before. Deglutition spasm may occur. Hence it is better to use a gum 
elastic tube rather than (piite a soft one. Ether and camphor are used 
against the collapse.^ '^I'he natrium siilphuricum used in this case was 
given on theoretical grounds, hut it is perhaps best omitted.” 

(3) Poisoning by Cukosote. 

Source and Method of Occurrence. — It is a jiroduct of the 

diy distillation of wood, and is extracted from the wood tar thus 
obtaiiK^l. It has gained for itself a great reputation as an antiseptic 
•for internal use, and also as the Jiearest approach to a S2)ecific yet found 
for phthisis. 

The editor has used it largely, and though he finds that many 
patients are very intolerant of it (dyspepsia, anorexia, etc.), he has not 
met \yith any serious symptoms from its cautious use. As it is, 
liowevoj’, a powerful drug with local effects very like carbolic acid, it is 
likely eiiougli that cases may occur, 

Tlie official dose is one to five minims, cautiously increased. 

Dr. laylor records in previous editions that ten drachms of crude 
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“ oil of tur ” caused the death of a gentleman in 1832, and he states 
that this was dne to the creosote contained in the dose. 

Treatment. — As for carbolic acid, q.v. !>. 426. 

Analysis. — Separation from organic admixture is to be effected as 
is directed for phenol. 

Creosote may be recognised by its odour. In alcoliolic solution it 
may be distinguished from phenol by adding a few drops of a solution 
of ferj-ic cliloride ; a green colour is produced, wbicli disappeai's on 
dilution with water. Plienol similarlj’^ treated gives a lilac which does 
not disappear on the addition of water (Maun). 

Cases. — “In the fnttr colonial Medical Journal of Andrahiaia of October 20th, 
1900, Mr. Herbert M. Hewlett relates the following case of creosote jioisoning in a 
child. A girl, aged three and a half years, swallowed a bout two drachms of creosote. 
Immediately she complained of abdominal pain and was given a tablespoonful of olive 
oil. She rapidly became nnconscious. About twenty minutes afterwards, when she 
was seen by Mr. Hewlett, she was inscnsiblo, with pale face, cyanosod lips, shallow 
respiration, and imperceptible pulse. The eyes wore fixed, the pupils were con- 
tracted and immobile, the extremities were cold, and the muscles were flaccid. The 
stomach was washed out with about two quarts of warm water. A small quantity 
of food was i)r(5seut, and the washings smelt strongly of creosote. The stoma(?h was 
next washed out with two pints of a strong solution of magnesium sulphate, and 
about six ounces were left in the viscus. fc^trj^chnine (one-twenty-fifth of a grain) 
was injected hypodcnnically, and she was put in lilankets and surrounded py hot 
blankets. An enema of laeliig’s extract and brandy was also given. About eight 
minutes after OTnpt 5 ung the stomach the colour of the lips improved, and the pulse 
became perceptible. Ton minutes later the colour was good, and the respiration wim 
full and regular. The pupils were still contracted, but reacted to light, and the 
extremities were warm. In a couple of hours she drank white of egg and milk, but 
complained of pain over the stomach, which was relieved by liot fomentatious. 
Urine pa.ssed many hours after taking the drug was dark brownish. The first 
motion was also dark and smelt strongly of creosote. A second sample of urine wjis 
of a watery gj oon colour. No aft.er-oJfocts followed, and in a couple of days the child 
was running about again. Creosote clo.sely r(?semhles carbolic acid in its action, but 
is a weaker caustic, and does not produce convulsions {Lancet, 1, 1901, p. 120). 

In the /jf. M, J,, 1, 1898, p. 144, a case of extraordinary toleranco to croosoto is 
recorded. The patient began with one drop throe times a day. This was rapidly 
pushed till he was taking 8^0 drop.s a day, and for three months ho continued to 
take from three to four drachms daily; also 100 to 140 droj)S ho took for some 
months. 


(4) Poisoning t 3Y CuAL-NAPiirirA. 

Source and Method of Occurrence.— Tho liglit oily product 
of the distillation of coal, a hydrocarbon known under the name of 
coal-nnplitlia, has caused death in one case with symptoms of narcotic 
poisoning. 

“A boy, let. 12, swallowed inadvertently about throe ounces of coal -naphtha. 
He soon api>eared as if intoxicated, and ran about in a wild delinum. When seen 
in a short time by a medical man, lie was insensible, and collapsed, breathing ' 
stertorously, and his skin was cold and clammy. He had already vomited part of 
the liquid, and the odour of tho vomited matter at once showed what he had taken, 
lly tho promotion of vomiting, ho was made to eject altogether two tablespoonfiils of 
naphthii, and partially recovered. In spite of this reaction, however, in about two 
hours lie was again in n state of collapse, insonsiblo, pulseless, gasping foi; breath, 
and frothing at tho mouth. The eyes wore fixisd and glassy, and the pupils con- 
tracted. There was complete loss of muscular 2 >ower, and great ditticiilty of 
breathing, but no convulsions. He bad lost tke power of swallowing. In spite of 
every effort to save him, he died in loss than three hours aftor swallowing the 
liquid. On insjioction of tho body four days after death a strong smell of naplitha wj>«- 
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perceived throughout the tissues. The blood was fluid. There was slight off usioii of 
serum in the ventiicles of the brain. The right side of the heart contained fluid 
blood, tho left was empty ; the lungs were not congosted, but pale. The coats of 
the stomach were not iullamed nor materially changed in appearance. This organ 
contained a ])int of semi-fluid matter, of which four or five oiiiKics wore liquid. 
An ounce of a dark-coloured liquid floated on the top, and was easily skimmed oil*. 
Tho liquid appeared to act in this case as a pure narcotic. There wore no con- 
vulsions. The respiration of the vapour of this liquid diliitod with air produces 
headache, giddiness, severe pain in tho stomach, loss of appetite, and general illness” 
(Lauvtty lWy(), 12, p. 2iJ()). 

“ On Dcccniiber 21st, 1900, a little girl, aged five years, was taken to bed by her 
mother as usual at 0 p.iii. The mother at the same time carried upstairs a pint 
bottle filled with coal-naphtha and placed it on the bedrof)m lloor inside the door, 
intending to i)ut it away in a cni)board at a more convenient opportunit}^ She 
then wont downstairs, and, with tho help of a neighbour, bt>gan to decorate the living- 
room for the ap])ioacliiiig festive season. At eight o’clock, on her neighbour 
inquiiing as t() the wlioreaboiits of certain illuminated texts and mottoes, she ran 
upstairs to her cliild’s bedroom in order to get them out of a box in which they 
wore k(q)t. Her attention was at once drawn to the little girl, who seemed to bo 
breathing with extreme ditticulty. Being alarmed at her condition, she cried out 
that the child was dying. Her husband immediately ran off to ])rocuro medical 
assistance and enme to me as the nearest ])ractitionor. The only information thfit 
could bo obtained from him concerning the nature of tlie case was that Jiis daughter 
had gone to bcid in her usual health, and that now she ai^peared to bo dying. I at 
once returned with the father to tho house. In the moan time the neighbour, 
detecting the jDOculijir odour in the breath of the child, liad drawn the mother's 
attention to th(j fact that the naphtha bottle was not now so full as before. When 
I anived at the house 1 found my t>ati<mt in an {iluiost comatose condition, 
breathing rajndly and with great dilliculty. There was a strong, heavy, bonzone- 
liko odoui’ in the lu’eatli which issued from the month and nostrils. The face was 
dusky and somewhat livid, and tho hands were clammy and rather cold. Tlu) 
pupils were dilated, and the conjunctiva was insensitive to the touch. Tlio pulse 
was rapid and small. On carefully examiiiiiig tho bottle whitdi contained what 
1 ‘emaimxl ot‘ the Inpiid I concluded that the child must have taken from between 
two to throe ounces. After injocting a small quantity of brandy with a glass 
syringe into the rectum tho patient seemed to revivo a little, and she vomited. 
A inixturo of table-salt and warm water was thou administered, which caused her 
to vomit freely three or four times. The vomited matter smelt strongly of the 
poisonous liquid, and tionsisted of partially digested food, together with a (piaut ity of 
frothy mucus from the air-passag(?H. The lower oxtroiuities »)f tho child being next 
immersed in a foot-bath of hot water, into which a small ([uantity of mustard had 
been thrown, I flicked the face with a towel dipped in cold water, and also at 
regular intervals dashed cold water into her face. Artilhual respiration was then 
performed, and when ttie livid discoloration had diminished to some extent, tho 
body was inverted for a few minutes in tho hope of exciting the respiratory centre 
in the medulla. External stimulants wore also applied to the nostrils. The 
characteristic odour of tho breath persisUul for some time, which was possibly duo 
ill part to tho fact that at tho time of lior imbibing the najditha a certain quantity 
would doubtless have found its way through tlio glottis. Tho intensely laborious 
respiratory elhn’ts, together with the presence of frothy mucus in tho air-passages, 
may to some degree have been ascribed to tho same cause. After the lixpiratiou 
of one aud a half hours of continued aud iwrsistont application of restorative treat- 
ment, the child regained coiisciousnoas and began to cry. A teaspooiiful of brandy 
• ill sweetened hot water was then administered, and I loft the houses instructing tho 
father to lot mo know about 11 p.m. how the patient progressed. Jjater in tho 
evening I learnt from him that his daughter appeared to bo going on all right and 
seemed somewhat inclined to sleep. On tho 2ih(l, about 8 p.m., both parents called 
at my house and informed mo that they thought the child had ‘ a touch of 
broncliitis.’ I gave them au expectorant mixturt, recommended poulticing with 
linseod-meal and mustard, and promised to call early next morning. I 
examined tho patient the following day and found her to bo sutforiug from 
acute general inflammation of the air-passagos. The month and throat wore 
likewise slightly inflamed, and an eruption — resembling sordos — had now broken 
9iit on the lips. The bowels being constipated, a dose of two tojispooufuls of castor 
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oil was prescribed. The chest was regularly poulticed; demulcent drinks, such 
as^niilk and barley-water, etc., wore ordered; and bi*andy in teaspoonful doses 
every four hours was prosciibod. The patient, however, gradually succumbed to 
the acute bronchitis, dying at 1.15 a.m. on January 1st, 1901. An inquest followed 
in due course ” (lAmcttj 1, 1901, p. 245). 

Analysis. — Tlie peculiar odour as well as inflammability of the 
liquid, and the fact that it burns with a bright yellow smoky flame, would 
be sufficient to identify coal-naphtlia. Its lightness and insolubility in 
water would allow of its being readily sejiarated from the aqueous 
contents of the stomach. 

(6) Poisoning by Benzenk or Benzol. 

Source and Symptoms. — This is a colourless volatile liquid 
hydrocarbon obtained by the distillation and rectification of coal- 
naphtha. The breathing of its vapour produces narcotic effects, but, 
according to Snow, with some symptoms indicative of a noxious action 
on the brain and spinal marrow, ejj, noises in the head, convulsive 
trembling, twitcliings of tlie muscles, convulsions, and difliculty of 
breathing {Med. Gaz., 1848, N. S., 6, p. 1077). It is poisonous to 
the lower animals and to all parasites; and it has been suggested by 
Sonnenkalh as a remedy for destroying the trichina spiralis. This 
writer also refers to a case in which a (luajility of liquid benzene 
was swallowed by u man, and it operated as a narcotic (“ Anilin und 
Anilinfarhen,'' Leipzig, 1864, p. 13) Gull observed a ease of recovery 
from this poison. 

In the Lancet, 2, 1900, p. an inquest is reported on a boy who swallowed 
some ounces of benzol irio. He s])eGdily became unconscioiis, and died in thirty 
minutes. The case occurred at Buiiiham, 8omersot. 

A fatal case is also recorded by Dr. Spurr {Lancet^ 1, 1899, 
p. 1488). 

Analysis. — The odour and infhnnnuibility of the liquid, as \vell as 
its insolubility in water, are sufficient to identify it, and to allow of its 
separation from organic li<|ui(ls. The boiling point 80^ C. distinguishes 
it from its homologue toluene (111'^ C.). By treatment with a mixture 
in equal volumes of strong sulphuric and nitric acids benzene is 
converted into nitro-benzcijo {q.r. p. 676). 

(6) Poisoning by Napiitiiz\lene oh Napjithalin. 

Source and Method of Occurrence.— Tliis substance, accordiug 
to the Extra Phanu., 1904, is a solid apparently ci-ystallisiug out 
of ordinary coal-uai)htliii. It occurs in shining white crystalline 
plates. It is niucli used for disinfecting urinals, etc. It is, when 
moulded into blocks, sold under several names — alabastrine, campliy- 
lene, alhocarhon, etc. 

Cases. — The following from B. M. e/., Epit., 2, 1899, pp. 114 and 
227 are the only cases the editor can find : — * 

“ Evors {lierl, Klin. Wavl., 1884, p. 59^) records the case of some chronic illness 
with loss of appolile, head ache, and eczema over both legs, which was proved to be 
due to iiaphtlialin poisoning. In this case the drag was used as moth powder, and 
was sprinkled over soiuo bedding. The symptoms subsided directly the patient was 
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removed from this particular room, but reappeared when the same apartment was 
roinhabitod. No other cause for the illness could be discovered. .Mvors had tho 
jiaphthalin examined, and no impurity was detected. A case of typhoid is reported 
in which iiaphthalin was administered by Gdtzo [IhrL KUn. Woch,^ 42, 1884). Tho 
patient was given six grammes during the tii’st three days ; after this the dose was 
increased to seven grammes. On tho evening of the sixth day the patiemt began to bo 
restless, and on the following evening he was delirious. Tho next day the patient 
was drowsy. The respiration was laboured and irregular. laps and face cyanotics. 
Slight twitching in all the muscles of the body. Pulse regular, ninety-two per 
minute. The temperatui-o had faUeii to normal. The urine was dark brown, and 
after standing for some time became black. When naphthalin was discontinued, 
the symptoms vanished in four daj'S. Pronniiiller (Mnavvahiliei}, 1888, 5, 2d7) 
Siiw thi'oo cases in which poisonous sjuiiploms had folio wchI the ap])lieatiou of 
naphthalin on wounds. Tho symptoms began with a suddou onset of fover, 
headache, and loss of appetite.” 

“Zangorle {Therap. Mnmits,, February, 1899) met with a case of naphthalin 
poisoning in his clinic at Marburg. A boy, aged twelve, came home one evening 
with symptoms whidi closely resembled alcoholic poisoning. The father was 
certainly of ojnnion that his child was ‘‘drunk,” Tho patient w'as semi-conscious, 
his gait resembled that of a di*unken man, he wjis unable to answer questions. Tho 
history of the case showed that no alcoliol had been taken, but that a school friend 
had given him two “bonbons,” which subsequently proved to bo the cause of his 
illness. An emetic was given by tho parents, which acted j)romptly. Tho next 
morning tho author was called to see the boy, who appeared to be in a drowsy 
condition, but was quite conscious ; there was no vomiting, and tho appetite had 
partly retuniod. The pulse was regular and full, tho reHoxes were lively, and there 
was no sign of paralysis nor incontineiico of urine, also no discolonation of nrine. 
The vomiting had so successfully cleared tho child’s stomatih that it w^as thought 
unnecessary to give any medicine. Tho drow'sy condition continued dining tho next 
four days, and then comploto rc<!Overy took place. Another hoy had taken ono 
“bonbon,” and had suffered from very similar symptoms, only in a less severe 
form. 'Iho oll'oiiding sugar-plums wore called “ naplithalino camphor tablets”; 
they w^evo white in appearance, losembling lumps of sugar. They were sold as 
moth destroyers. In tho text-books naphtlnilino is spoken of as a harmless drug 
occasionally causing pain in the ej>igastriuni and eczema. The tablets were handed 
over to Professor Kfoyer to analyse, lie found that each tablet contained tw'o 
grammesof pure naphthaline; thoi-cw^asno phenol nor camphor xiresent. Experiments 
on animals showed that naphthaline produced inco-ordination, and partial paralysis 
when given to fi-ogs ; tho rolloxes were not lost. A labbi t woighii ig two ki logranunes, 
was given from four to five grammes in water ; nothing particularly ha])pened until 
twenty-five hours had elapsed, when tho animal suddenly died from iiaralysis of 
the nerve-centres ; tho pulse continued to beat for a short time after respiration 
had ceased. A cat swallowed four gi'ainmcs of naphthaline in emulsion form. In an 
hour and a hulf^the hiinPlimbs becamo ataxic, and swaying movements of tlnjontiro 
body were noticed, even when the animal was at rest. Attacks of sneezing set in, 
evidently brought on b}' nasal irritation ; the animal made repeated att empts to remove 
the source of irritation by rubbing his nose. In two hours’ time the inco-ordinatioii 
had become more marked, and slight twitching movements were noticed in tho 
facial muscles. Saliva flowed freely from tho mouth. After four hours vomiting 
occuiTed. Tho cat died during the night. No pathological lesions wore found. 

(7) PoJsoNiNu BY Naphtiioj. Camphou. 

Source and Method of Oeeurrenee. — Vvom imphtlialine a 

more or loss inert beta-miplithol is prepared. AVlien this is rubbed up 
with camphor it forms a viscid liquid known as naphtliol camphor, 
described by the J‘]xtra riiarni., 1904, as a powerful non-toxic anti- 
septic ior w'ounds. 

Notwithstanding its iioti- toxic j^^'^P^^'fics, at a meeting of the Sm-giail 
Society held on May 11th, M. Guinard reported tho circumstances of a death 
which had occurred m his hospital pmctico very soon after an injection of twenty- 
five cubic contimetres of naphthol camphor. The patient was a man, twenty-eight 
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years of ago, who siiiforod from a chronic abscess in tho right subclavian 
region. The puucture and injeclion were inado in the usual manner and presented 
no special featui’e. The injection had jcarcely been given when the patient had a 
sudden ejnleptic attack {(rpikpaic genernlU('e), Believing the symptoms to be of 
toxic origin, JVL Ouinard iinuuMiiately made an incision and allowed the liuid to 
escape but the patient nevortheJoss had two epileptic attacks and died in thi'ee- 
quarteis of an hour. Jn addition to this case M. Guinard mentioned five others, of 
which two were unpublished and three have been published by M. Netter, M. 
Menard of Jiorek, and M. Estor of Montpellier, making a total of six deaths for which 
riaphthol camphor was responsible, lie also mentioned fourteen cases attendtul 
by symptoms of sucli severity that a fatal issue was apprehended. The patho- 
genesis of those conditions was very obscure. No objection could be raised either 
on the ground of the quality of the liquid, or tho dose, or the age of tho patients, 
or tho operative manipulation. The only remaining possibility seemed to bo a 
poisonous quality of tho mixture of camphor and bcta-naphthol, and M. Guinard 
has come to the conclusion that an injection of naj)hthol camphor properly adminis- 
tered ill a small dose of five or ten cubic centimetres to a healthy adult or child 
might cause death in a few minutes (La nett y 1, 1904, 1617). 


(8) ToisoKiNa BY Iodoform, 

Source and Method of Occurrence. — Tliis substance, whicli 
has been introduced (in the lonu of yellowish crystals or ]>owder) into 
antiseptic surgery, is witliout doubt a poison. Schede, Kocher, and 
others have pnblislied cases where severe and even fatal symptoms 
have followed its external application. Iloyd has still more recently 
reported four cases where toxic symptoms were developed after its 
use as a surgical dressing. These symptoms were, in two cases, 
drowsiness and stupor ; in one, those of meningitis ; and delirium in a 
fourth case, whicli terminated fatally (/i. M. J., 1882, 1, pp. 903, 913). 
Arbuthnot Lane has met with a case of poisoning by its bxml appli- 
cation to a wound. Mann, “For. Med.,” j). 486, quotes two or three 
fatal cases. 

Symptoms and Appearances. — The symptoms usually observed 
after poisonous doses are — faintness, headaclie, gnldiness, confusion of 
ideas, burning jiaiu in tlio stomach, delirium, convulsions, inseiisibilit}^, 
general paralysis, a small pulse, sometimes quickened and sometimes 
slowed, and the skin cold, livid, and bathed in perspiration. 

A patient swallowed a (piantity of iodoform that had been ordered 
for extermd application. Twenty-four hours afterwards he was attacked 
with violent headache, colic and diarrhoea, which lasted through the 
following day. On the tliir<l day the pains disappeared, though the 
irritation remained . The breath, too, smelt of iodoform for several 
days, and a disagreeable taste remained in tiie mouth for a long time 
{New York Med. Joiu\, 1891). 

Tuttle {Boston Med. and Snnf.Jonr., October 8th, 1891) records tlie 
case of a woman who, twenty-four hours after using iodoform in hei' 
capacity of nurse, developed symptoms of poisoning by it. At first a 
very fine eruption of macules, papules and vesicles came out on the 
face, neck, iiands and wrists ; then followed a diffiise redness with 
oedema of the eyelids and backs of the hands; the conjunctiva) were 
intensely congested. The eruption appeared subsequently in all the 
parts exposed, but was most severe on the hands and between the 
lingers, where the vesicles became confluent, and, the epithelium 
having separated, a red oozing surface was left. On the iifth dfiy 
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there was sonic headache, itching was a prominent symptom, and 
desquamation took place on the hacks of the hands {B. M. J., Epit., 
1891, 2, p. 189). 

Failure of vision (Brailey) is a common symptom of chronic iodo- 
form poisoning. 

Analysis. — Iodine can be liberated from iodoform by nitric acid 
and extracted by carbon disuljihide, which acquires a rose or violet- 
red colour. 

Case. — A man, aged tliirty-livo years, was admitted to the Swansea General Hos- 
pital on March oth, 1903, with a largo non -tuboic^u Ions abscess oti the calf and the 
thigh of the left leg. The temperature was 102° F., the pulse was 100, and the general 
condition was fair. On the Oth thu tempera tnro ranged from 98° to 99”. On tho 
morning of the 7th 1 oiionod the abscess, irrigated the cavity, and put in a connect- 
ing drainage-tube. AVhilst my assistant was putting in iodotVain quite half an 
ounce or more dropped accidentally into the largo cavity. For twentj^’-four hours tho 
tern per at lire remained normal. At 8 p.m. on the 8th tho patient liiid a ligor, when 
the temp(jraturo rose to 102°, and two hours afterwards it was 101°, the pulse being 
NO and weak and thready and the respirations being 24 and normal in cliaracter. 
The patient, who now became restless and delirious but remained conscious, vomited 
three or four times. Nothing noteworthy regarding the pupils, the urine, etc., 
Avas observed, (iuinino and brandy were now' administered and at 12 midnight, 
when tho temperature was 103°, the cavity was washed and swabbed out, the iodo- 
form fomiing (piite a coat. In tAvelvo hours the temperature, w'hich had come down 
gradually, was normal, tho pulse was 120 and fair, and tho patient wms quiet and 
sensible. This condition wits maintained, tho tempmaturo rcinaining normal, the 
pulse being 80 and good, and the respirations being 24 {Lancet^ 1, 1903, 9(30). 


(9) POIHONIXG BY RfSORCIN. 

Source and Method of Occurrence. — Besorcin, or metadi- 
hydroxybeiizcne, is an artificially jirepared organic body, as its name 
implies, of the benzene series. It is closely allied to carbolic acid, 
crystallising in colourless crystals, whicli are readily soluble iii water, 
ether, or alcohol. Applied in the form of crystals, it acts as a 
powerful caustic to the skin. The conninjrcial resorcin, Avliich is 
obtaiiual as a by-product in the luaiiufacture of a pigment knoAvn as 
eosin, has a red colour, and a powerful odour resembling that of 
carbolic acid. It is used internally as a nicdicim? sometimes, but more 
frequently as an application for tlie sake of its antiseptic qualities. 

Of its toxicity and fatal dose but little is knowm from a 
medico-legal point of view. On one occasion in which an overdose of 
two drachms Avas given to a young woman, it produced decided toxic 
symptoms — insensibilit 3 % profuse perspiration, blanched lips, equal 
normal pupils, lowness of body temperature, imperceptible pulse, and 
almost imperceptible breathing. The urine was olive-green in colour. 

^The patient recovered {Med, Times aud Gaz,^ 1881, 2, p. 487). It thus 
appears that resorcin acts like carbolic acid on the buinan organism. 
It is known also to resemble carbolic acid in its coagulating power 
over albumen and its caustic action on the skin. 

A];ialysis. — Ferric chloride produces a violet colour ; sulpho- 
vanadic acid blue and then violet. If a crystal of sodium nitrite is 
mixed with a drop or two of concentrated siilpliuric acid and a little 
resorcin is added, a violet colour, which changes to blue and then 
liyown, is produced (Mann). 
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Case. — Schwalbe {J)er Kindmirzt^ May 5th, 1899) reports a case of poison- 
ing by resorcin. A girl, aged five years, was ordered an intestinal irrigation of 100 
grammes of a i per cent, solution of resorcin for gastro-onteritis. By mistake 200 
grammes wore" used (one gramme of resorcin). A few minutes afterwards the 
child became pale, with clammy perspiration, retraction of the head, and miwcular 
stiffness. She soon became unconscious, and pulseless in fifteen minutes. 
Medical aid was at once^ obtained, and other administered subcutaneously; the 
colon was w^ashed out with sulphate of stxla solution. After ten minutes, con- 
sciousness was legiiiued, and the pulse returned. Stimulant tieatment was con- 
tinued, and the child gradually recovered, but was very weak. The urine was dark 
green and albuminous. The child recovered in a week (B, M. J., Epit., 2, 1899, 
No. 93). 


(10) Poisoning my Formaldehyde. 

Source and Method of Occurrence.— Formic aldeliydo itself is 
not used in an undiluted condition, but as a 40 per cent, solution in 
water, it is then termed formaline, and is being used more and more 
extensively as a preservative in pathological museums. This formaline 
at ordinary temperatures gives off a vapour of the aldehyde, which 
from personal experience the editor can assert is most irritating to the 
eyes, moutli, and bronchial tubes, and causes most unpleasant effects 
upon the hands when these come in contact with tlio material. 

It is doubtless a very severe irritant to the stomach. The dose for 
internal administration is one minim of formaline well diluted. 

Case. — Not many cases have yet been recorded of fatal j)oisoning 
by it, but the following is taken from the Pharm. Jour., September 3rd, 
1899 

A youug man drank about two ounces of a 4 per cent, formaldehyde solution 
which was used for treatin,i> seed potatoes. Tho immediate effect was to cause 
vomiting of matter containing traces of hlood, and death occurred about twenty- 
nine honi's afterwards, as the result of heart failure. A post-mortem examination 
showed that the oesophagus was slightly inflamed, and escharotic changes were 
visible in the stomach. Vide also Z?. M. J,, Epit., 1, 1901, p. 72. 

In the If. M. J., Fpit., 1, 1901, Nos. 42 and 300, will be found 
cases of poisoning by this substance. 

Analysis. — Apart from the characteristic odour, formaldehyde 
may be detected in very dilute aqueous solution by the usual aldehyde 
tests. It reduces aminoniacal silver nitrate. It restores the colour of 
Schiff’s reagent. Owing to its volatility an aqueous distillate suitable 
for the application of the tests is readily obtained from neutral or 
slightly acid organic fluids. 

Sub-Group 5. — (1) Poisoning my Aniline. 

Source and Method of Occurrence. — Aniline, syn. mono- 
phenylamine or aniline oil (Extra Pharm.) is a derivative from coal 
tar. It is an almost colourless liquid, mobile and oily, with a faint , 
vinous odour and nromatic burning taste. It is prepared in enormous 
quantities for use in the arts, etc., being the origin of the aniline colours 
so much used for dyeing. 

It is occasionally used for suicidal j)urposes, and accidents occur 
from the careless storage of it, etc., but the editor is unable tef find a 
homicidal case of poisoning by it. 

In the “ Archives Generales de Medecine,*’ Dr. G. Brouardel, of 
Paris, has drawn attention to cases of poisoning from the cutaneous 
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absorption of aniline. No deaths occurred. The aniline was contained 
in a boot blacking in the proportion of 90 per cent. Control experi- 
ments on rabbits and guinea-pigs furnished corroborative evidence of 
the facts observed in the human subject, in which the symptoms 
appeared in from one to four hours {Lancet, 2, 1902, p, 1772), 

Toxicity and Fatal Dose. — Sclmcliardt found that a small 
rabbit was killed by sixty drops in six hours and a quartei-, and a large 
rabbit by one hundred drops in four hours. There was loss of sensi- 
bility with loss of heat, and violent clonic and tonic coiivnlsioiis ensued, 
which continued until death. From experiments performed, it does 
not appear to be an active poison as a liquid, and it seems to affect the 
spinal marrow more than the brain. It has also a local irritant action. 
Turnbull gave half a drachm of the sulphate to a dog. In two liours 
and a half the animal vomited, and an hour later it was purged. It 
became dull, weak, and tremulous ; the pulse was rapid, and the 
breathing laboured. The feet were cold, the liind legs paralysed, 
and the tongue was of a blue colour. In five hours the symptoms 
abated, and the next day the animal had recovered {Lancet^ 1861, 2, 
p. 469). 

Lotheby found that aniline given to dogs and cats, in doses of from 
twenty to sixty drops, caused a rapid loss of voluntary power. The 
animal staggered and fell upon its side powerless, the head was drawn 
back, the pupils were dilated, the breathing was difiicult, and tlie 
action of the heart tumultuous ; there were slight twitchings or spasms 
of the muscles, and tlie animal quickly passed into a state of coma, 
from which it did not recover, death taking place in from lialf an hour 
to thirty-two hours. On inspection, the brain and its membranes 
were congested, the cavities of the heart were uearlj’' full of blood, and 
tlie lungs but slightly congested. The blood all over the body was 
black and coagulated. The poison was easily discovered in the brain, 
the stomach, and the liver, although it was found that, as nitrobenzene 
is changed into aniline, so in some cases aniline and its salts are 
converted into mauve or magenta pigment. This arises from the 
oxidation of the salts, and it has been especially observed on the 
surface of the body (“Proc. Eoy. Soc.,'^ 1863, p. 550). The salts 
appear to have very ^ittle action. They have been used medicinally in 
large doses without producing any unusual effects. In one case, 
406 grains of the sulphate of aniline wei-e given to a patient, in the 
course of a few days, without any symjitoms of poisoning (Letheby, 
loc. cit.; see also Med. Times and Gaz.^ 1862, 1, p. 239). 

There are facts which show that the vajmir of aniline, even when 
much diluted, exerts a noxious effect on man {vide infra). 

For a full account of the effects of aniline on animals, the reader is 
referred to a pamphlet bj^ Sonnenkalb, ®‘Anilin und Anilinfarben,*’ 
Leipzig, 1864, p. 29; also Watts’ Dictionary of Chemistry.” The 
injurious effects to public health likely to arise from the employment 
of aniline colours in confectionery and cosmetics, are also fully 
described in this essaj'. 

The dose of aniline sulphate is given as one-half to three grains 
xised cautiouslj' (Extra Pharm.). 

Duration. — Recorded cases seem to show that there is commonly 
some delay in the onset of symptoms. Recovery is speedy. 
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Symptoms. — These are commonly of a narcotising type, like those 
of iiiti'obenzene, hut the very typical feature is the c3'anosis which is 
caused by the absorption into tiie blood of aniline ; this is most 
marked about the lips and finger nails, and in fatal cases can be 
recognised in the blood as a bluish discoloration given to it. 

A workiiiMM iicciiltMiljilly liroke a carboy containinj^ a large quantity of tbis 
liq[uid ; tile aniline fell over Jiim, but none ontorcd his mouth. Jii his anxiety to 
wipe up the aniline, he respired the vapour for some time, felt giddy, and com- 
plained of his head and chest. Wlion seen some hours after the accident, his face 
and body were of a livid leaden hue, the lips, gums, tongue and eyes of a corpse-liko 
bluish pallor ; his breathing was gasping, and he appeared at the point of death. 
There was no convulsion ; ho was sensible, and able to give an account of his 
feelings. TIis pulse \va.s small and irregular. Under active treatiriont lie recovered 
{Phann, Jour,^ July, 1862, p. 42; Med. Times and Gaz.^ 1862, 1, p. o88). 

A boy, aet. 16, was brought into tho London llo.spital in a somi-comatoso 
condition. In scrubbing out an aniline vat he had breathed the vapour; and 
nlthough ho did lu^t suffer pain or discomfort at tho time, he was .suddenly seized 
with giddiness and in.‘:ion8ibility. When brought to the hospital ho looked like a 
])orson in the last stage of intoxication ; the face and surface of the body were cold, 
and the pulse was slow and almost imperceptible, the action of the heart was feeble, 
and tho breathing heavy and laborious. After rallying a little, ho complained of 
]>ain in his head jind giddiness. TIis face had a purple hue, and his lips, the lining 
inerabrane of his mouth, as well a.s his nails, had a similar puiqdo tint. On tho 
next day the narcotic sym])toms luui pa.ssod away, but ho was remarkably blue, and 
looked like a patient in tho last stage of Asiatic cholera {Med. Times and Gaz,, 
1862, 1, p. 289). 

These cases appear to show that aniline vapour is less poisonous 
than that of nitrobenzene, and that the sjunptoins follow more rapidly 
on the inhalation of the vapour. Kreiiser has noticed among the 
workers in aniline that they liave suflered from intense bromdiitis, 
with a violent dry s})asmodic cough, accompanied by ulcerations on 
the scrotum and extremities. The parts were swollen and painful, 
and covered with thick black crusts. This was obviously from want 
of cleanliness {Edin. Month. Jour., August, 1804, p. 172). 

Some of the aiiilino dyes by contact with the skin have produced 
much irritation and sometimes an eczema. This subject has 
attracted much attention in Germany (see Kulenberg’s Vierteljahrsschr., 
1871, 2, 321). Many mineral substances of an irritant nature aie 
used in the prei)aration of these dyes, and the articles are not always 
freed from them by washing. It is now pi’oved that many of the pure 
dyes are not poisonous. 

Treatment. — Empty the stomach as quickly as possible; give 
stimulants; oxygtui inhalations are likely to prove serviceable if they 
can he given, and artificial respiration may be necessary. 

Post-mortem Appearances. — The peculiar blue colour of the 
blood is very characteristic ; beyond this there is nothing to see. 

Analysis. — Commercial aniline is an oily liquid of a reddish-brown# 
colour, with a peculiar tarry odour. It produces a volatile greasy 
stain on paper. It is volatile and combustible, burning with a thick, 
smoky fiaine. It falls to the bottom of water, and does not readily 
dissolve in it. It is soluble in alcohol and ether, but only sparingly 
in chloroform : in the latter property it differs from nitrobenzene. 
Sulphuric acid combines with it to produce a white sulphate, soluble 
in water. A solution of chlorinated lime added to the acid watery 
liquid produces a blue colour, passing into various shades of purple 
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and brown. If a few drops ou\y of a very dilute solution of aniline or 
its salts be warmed in a test tube with alcohol, caustic i^otash and a 
drop or two of chloroform, the unpleasant odour of plxeiiyl isocyanide 
is evolved. 

The solution of sulphate of aniline is not precipitated either by 
tannic acid or by chloriodide of mercury and potassium ; but aniline 
itself, in the small quantity in which it is dissolved by water, yields, 
like the alkalies, a yellow precipitate with arsenic -nitrate of silver. It 
also reduces completely a solution of auric chloride — precipitating 
metallic gold. When pure aniline is heated with powdered corrosive 
sublimate, it produces a rich crimson dye. When present in organic 
liquids, aniline ximy be separated by digesting the concentrated liquid 
in alcohol, mixed with a little diluted sulphuric acid. The alcoholic 
extract, distilled at a high temperature with a solution of potash, 
yields aniline. This may be detected by the methods above described. 

Cases. — For a case of poisoning by aniline oil, see LoncL Med. 
Itec., 1887, p. 447 ; also B. M. J., Epit.,‘ 1, 181)8, No. 142. 

The following is taken from the Lancet, 1 , 1901, p. 1143 ; — 

JJr. St. Clair Thomson read a paper Ixiforo the Clinical Society on a cose 
of “Poisoning from tlio External Uso of Aniline Oil,’' Equal parts of aniline 
oil and rectified spirits having heon rocoinracndod as a vehicle for cocaine in order 
to produce local aiuesthesia in the ear, Dr. Thomson prescribed a 10 per cent, 
solution of (iocaino in this meiistruimi for a colleague sulfcring from furunculosis. 
A small pledget of cotton- wool moistened with this solution was used at bedtime, 
and the patient slept well. Next moniing, as the pain threatened to return, 
ho again made use of the drops about 5 a.m. At 7.30 a.m., while still in 
bed, ho quite accidentally noticed a peculiar blueness of his finger nails, and 
his wife remarked that his face was also blue. The face and hands were 
found to he of a decided dark blue colour, and this was noticeable in the 
skin under the huger nails and on the lq)s and tongue. There was no fever 
nor mental dislurhanco. The pupils were normal. The respiration was quiet 
and easy. The pulse was small and somewhat increased in frequency, and 
when Dr. David Lees had examined the heart the left ventricle was enlarged 
to two finger-breadths outside the left nijjple lino. The patient had not pre- 
viously had any heart trouble, and there was nothing discoverable in the heart 
or lungs to account for the cyanosis. It was, therefore, ascribed to the toxic otfoct 
of the aniline oil on the red corpuscles. The Iduo colour gradually disappoared 
in the course of the day. The ai’ea of cardiac duliioss again Ixicame normal, 
and no murmur wp discoverable. Eeference was made to a communication 
made to the Acadeinio dh Medecine in July last by IM. liaiidouzy and M. Georges 
Brouardel describing the cases of ten children who were seized with prostration, 
pallor, and blueness soon after wearing yellow shoes whicli had recently been 
coated with a pigment found to contain 90 per cent, of aniline. When this 
dye was applied to tho shaven suriaco of the skin of guinea-pigs and rabbits 
they died asphyxiated in from twenty-four to thirty hours. Some unpublished 
cases of Dr. Kelynack described similar symptoms, together with gastro-intestinal 
cataiTh and ansomiu in chronic cases, among those emploj^ed in aniline works. 

(2) Poisoning by Nitrobenzene, or Nitrobenzol. 

Source and Method of Occurrence. — This liquid has a smell 
resembling benzaldehyde (or oil of bitter almonds sine acido-bydro- 
cyanico, Exti*a Pharm.), but the two ai’e very ditfereut in other respects, 
and must not be confounded with one another, though nitrobenzol is 
used as a substitute for benzaldehyde in cheap perfuiueiy\ It is also 
used very largely in the production of the aniline colours, as it is con- 
verted into aniline by acting upon it with acetic acid and iron filings. 

M. j. — ^voL. m 48 • 
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It does not appear to liave been used homicidally, {) 0 ssibly on 
account of its nauseous taste and extremely persistent smell, but acci- 
dent and suicide account for the majority of cases; five cases published 
by Von Buscliow were due to drinking brandy with an uncertain 
admixture of it {BerL Klin. Woch., March 4th, 1895), two were fatal 
and three ended in recovery. In the same journal, Schild records six 
cases, all in females; two suicidal, both recovered, and four “with intent 
to procure abortion,** tliis result being attained in three of them, who 
recovered, hut the fourth was fatal before abortion could take place. 

Toxicity and Fatal Dose. — The liquid is very poisonous ; twenty 
drops have been known to cause death, but recovery has taken place 
after nnich larger doses. 

In 1859, Oasper published an accoimt of this liquid undor the name of “ A New 
Poison” {VierteljahrsscMr,, 13. 16, p. 1). Its effects on a rabbit and a dog are here 
described. Two drachms of it were given to a rabbit without any symptoms being 
produced ; two drachms were then given to the animal at intervals of ton minutes 
or a quarter of an houi*, until the animal had taken one ounce. In a minute and a 
half after the last dose, the animal fell suddenly on its loft side. The pujals wero 
dilated, while the limbs and tail were strongly convulsed. The animal died in a 
minute. The dose was probahl}’’ unnecessarily^ large, but the result shows that 
nitrobenzono in a large dose may destroy life rapidly. On opening the body, tho 
powerful odour of the liquid was everywhere perceptible, oven in the blood. This 
odour remained strongly in tlio body when it was again examinod fourteen days 
after death. About five fluid dracnms given to a middle-sized dog produced no 
remarkable symptoms. After some hours tho animal was observed to bo dull and 
languid : in twelve hours there was profouml coma, with slow respiration and cold- 
ness of the skin ; but there wore no convulsions. The animal was then killed. All 
the solids and liquids of tho body, including the blood, had a strong odour of tho 
poison ; and some drops of the oily liquid wore separated from the contents of the 
stomach. The fluid on which it floated had a strong alkaline reaction. Tho blood 
retained the odour for several days. 

Duration. — The onset of symptoms is often dclayocl for an hour 
or more, and deatli rarely takes place for several hours. In these respects, 
it strongly contrasts with hydrocyanic acid, which its smell suggests. 
Recovery is very slow (ride infra). 

Symptoms. — The usual symptoms are nausea and vomiting, rapidly 
succeeded or even preceded hy faintness and unconsciousness ; vertigo 
and severe headache are common, extreme cyanosis is a marked feature, 
oxtending to the finger nails ; the pupils become fixed and staring. 
In fatal cases stupor deei)ening into coma and death are tho most 
prominent features. Tlie following cases illustrate the above state- 
ment ; tljey tend to show that the vapour is much more potent than 
the liquid: — 

Nicholson {Lancet y 1862, 1, p. 135), in referring to a fatal case of poisoning by 
tho liquid, states that he has known several instances in which the vaponvy as it is 
evolved from almond glycerine soap, has seriously affected persons. A friend of 
his who used a cako of the soap in taking a warm bath fainted from the effects 
of tho vapour of nitrobenzene set free, and was ill for some time afterwards. 
In 1863, a case of poisoning by this compound occuri’ed, in which tho symptoms 
so closely resembled those of osseiitial oil of bitter almonds that it was at 
lirst supposed this oil had been taken. A woman, eet. 30, tasted a liquid which 
had been used for flavouring pastry, and perceiving that it was very acrid on her 
tongue and lips, si)at it out immediately and washed her mouth with w::i;or. She 
thought she could not havo swallowed more than a drop, but in replacing the bottle 
she spilled about a tablespoouful on the table and did not immediately wipe it up. 
The vapour strongly impregnated the small room in which she was, and i)roduced 
a feeling of .sickness in another servant. The burning taste in tho mouth was 
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iramediatoly followed by a sensation of niimbnosB and tingling in the tongue and 
lips, and a strange feeling for the next hour. The woman becanio worse, and 
Fotherby saw her in an hour and three-quartei*s after the occurrence. Her aspect 
was then quite like that of iDrussic acid poisoning : the eyes were bright and 
glassy, the features pale and ghastly, the lips and nails purple, as if stained by 
black beiTies ; the skin was clammy and the pulse feeble. Her mind was then 
clear, and she described how the accident had occurred, and what her sensations 
were. She was able to swallow a niiistai-d emetic, after which she became rapidly 
worse, lost her consciousness, the tooth became sot, the hands clenched and blue, 
the muscles n’gid and convulsed. She vomited freely a pale fluid matter, which 
had the odour of nitrobenzene. The stomach-pump was used, but the Iluid washc{l 
out of the organ had hardly any odour. The breathing became much reduced, and 
the ])nlse could scarcely be felt. In about olovon hours tlioro was reaction, con- 
sciousness returned, and sho was able to swallow. At the end of seventeen hours 
slie was much hotter; but she then comjdained of distorted vision, with hashes of 
light and strange colours before her eyes. For some weeks sho continiiod weak. 
It was at first supposed the woman had swallowed a larger <iiiantity of the liquid 
than she had imagined ; hut it is obvious, from the entire absenc.e of the odour in 
the fluid drawn off by the stomach-pump, within about two hours, that but little 
could have passful into the stomach. There is no doubt, from what has been 
observed in otlicr cases, that these severe symptoms wore chiefly duo to the breath- 
ing of the vapour in a concentratc^d form. A fellow-servant who was in the room 
at the time the liquid was spilled also sufforc<l from the inhalation of the vapour. 
The liquid was found to bo nitrobenzene iinmixed with essential oil of almonds. 

A clerk in some chemical works took a few drops (sui>posod to have been fifteen) 
of nitrobenzene. Immediately afterwar<ls he felt unwell and became insensible. 
Stimulants restf>red consciousness, but there was a relapse, ami he died the next 
day U*lutrm . December, 1862, p. 286). A boy, ret. 17, while drawing off some 

nitrohenzene by a syphon, swallowed a portion of the liquid. There were no imme- 
diate symptoms, but ho soon felt sleepy, and when at dinner ate but little, and said 
ho felt as if ho were drunk. Tliis was between two and three hours after he had 
swallowed the li({uid. He fell into a stupor which became deeper and deeper until 
death took jilaoo, without vomiting or convulsions, tweh e hours after the ingestion 
of the poison (ylM/. Times and Gaz,, 1862, 1 , p. 230). The following cases occurred 
at Maidstone, in I 860 . A boy, rot. 13, applied a bottle containing nitrobenzeuo 
to his lips. No symptoms followed at the time, and tlie boy ate his dinner iis usual. 
Some hours ela])sed, when he suddenly became insensible, lie was almost pulse- 
less, and his jaws were spasmodically closed : the skin of the face was piiiq)lo, and 
the lips were livid. He died in about four hours after the seizure, and twelve hours 
attor taking the poison. Some small quantity was most probably swallowed, as 
the contents of the stomach had a strong sirieli of the litjiiiid. A cook in the same 
family also applied the bottle to her lips. It tasted bitbir. She had her dinner as 
usual, but an hoiu- alter histing the nitrobenzene sho was seized with vomiting and 
felt very ill — her lips we^o black, and her face was purple and white. The woman 
recovered. The poison had been wrongly labelled oil of bitter almonds. For 
several cases of poisoning by this liquid, see Husomanii’s Jaitrtsber,, 1872, p. 531 ; 
and a paper by Schenk, Horn’s Fiertefjahrsschr., 1866, vol. 1 , p. 32. 

In three cases {BerL Klin, JFocA., loc, cit.) jaundice appeared on the 
third or fourth daj^ witli some fever and dark brown urine smelling of 
the substance and containing albumen. 

In performing some experiments on animals, Letheby found tliat 
.^he local action on the stomach was slight ; there was rarely any 
vomiting, and there was either rapid coma, or a slow setting-in of 
paralysis and coma, after a long period of inaction. There was a com- 
plete loss of voluntary power, a spasmodic fixing of the muscles of 
the back, with violent struggles, a look of distress, and occasionally a 
kind of epileptic fit. The pupils were widely dilated, the action of the 
heart was irregular, and the breathing difficult. The time of death in 
the more rapid cases varied from twenty-five minutes to twelve hours 
after the administration of the poison. In other experiments, in which 

43—2 
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smaller doses were given, the time that elapsed between the adminis- 
tration of the poison and the coming-on of the first symptoms (an 
epileptic fit) varied from nineteen to seventy-two hours ; in most eases 
it was about two days, and the time of death \vns from four to nine 
days. 'I'he a))i>earances were similar to those already described. When 
death had taken place withi}i twenty-four hours, tlie odour of the 
niti obenzene was clearly perceptible in the stomach, brain, and lungs ; 
and aniline (from the chemical conversion of nitrobenzene) was found 
in the organs. In the slower fatal cases the odour had often entirely 
disappeared ; but traces of aniline could be detected in the brain and 
urine, and sometimes in the stomach and liver. Occasionally no trace 
of the substance w^as found, although death had taken place from the 
poison. 

Treatment. — 'I'he stomach must be em])tied by the stomacli- 
pump or emetics as rapidly as possible, and thorouglily washed out. 
Cold douches and other stimulants may be einploYe<l to rouse the 
patient and prevent stupor. Artificial respiration should he tried. 

Post-mortem Appearances. — Nitrobenzol seems to be par- 
tially converted into aniline iji the body, and this latter body has a 
peculiar power of turning the blood a bluish coloui*. Beyoud tins 
discoloration of the blood and the powerful smell no naked eye 
changes are seen on autopsy. 

Analysis , — Nitrobenzene, or ** esseiujo of mirhane,’* is a pale 
lemon-coloured liquid, of a strong odour resembling that of bitter 
almonds. It has a pungent, hot, disagreeable taste. It gives to 
confectionery the smell, but not the pleasant taste, of oil of bitter 
almonds. It gives a greasy stain to paper, leaving a yellow mark 
when the stain disa])pears. It sinks in water, and is partly dissolved, 
giving to it a yellowish colour. It is soluble in alcohol, ether, and 
chloroform ; hut when these are agitated with water, it is in great 
part separated from its ethereal and chloroformic solutions. It has 
no basic qualities ; its aqueous solution is nut precipitated by tannic 
acid nor by the chloriodide of mercury and potassium. It is highly 
combustible, burning with a yellow smok}’’ flame. It yields no 
Prussian blue when mixed with ferrous sulphate, alcohol, potasli, and 
subsequently hydrochloric acid ; and its vapour produces no cyanide 
of silver with a solution of the nitrate. It is distinguished from all 
other liquids, except the essential oil of almonds, by its odoiu*, and 
from this oil by the following test. Pour a few drops of each on a 
l^late and add a drop of strong sulphuric acid. The oil of almonds 
acquires a rich crimson colour with a yellow border, the nitrobenzene 
produces no colour. With a crystal of chlorate of potassium and a 
drop of sul])huric acid, it yields a violent coloration. In order to 
separate it from oi’ganic liquids, they may be acidulated with sulphuric 
acid, and submitted to distillation in an appropriate apparatus. If any 
of it exists in a free state its odour will be sufficient for detecting its 
presence. It is converted into aniline by u<;ting uj^on it with acetic 
acid and iron filings. The aniline inaj^ be subsequently distilled over 
with steam and identified in the aqueous distillate by the tests for 
aniline (^.r., p. 672). There is no probability tliat this liquid will be 
successfully employed for the purposes of murder without the certainty 
of detection. 
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Cases. — In a paper communicated to the Royal Society in 1863, Letheby 
described two cases which fell under his observation. In ouo a man, cet. 13, spilled 
a quantity of nitrobenzene over his clothes, and went about for several hours 
breathing an atmosphere saturated with the vapour. The elfects were nearly the 
same in both cases ; although in one the poison was inhaled in vapour, and in the 
other — a youth, fct, 17 — it was swallowed as a liquid. For some tune there was no 
feolingjof drowsiness in the man ; gradually, however, and in about four hours, his face 
became flushed, liis expression 8 tu 2 )id, and liis gait unsteady ; ho had the appearance 
of a 2 )orson who had boon drinking. The stupor gradually increased until it passed 
into profound coma, and in this state ho died. The progress of each of the fatal 
cases was much the same as that of slow intoxication, excepting that the mind was 
perfectly clear, until the coming on of the fatal coma. This was sudden, like a fit 
of ai)oplexy ; and from tliat moment there was no return of consciousness or bodily 
power : the sufferer la 3 '^ as if in a deep sleep, and iliod without a struggle. The 
duration of each case was nearly the same. About four hours elapsed from the time 
of taking or inhaling the poison to the sotting-in of the coma, and this lasted five 
hours. 

In 1876, a man, mt. 21, was proscribed threo-minim doses of “benzol rect.” 
three times a day. By iriistake, the dispenser luad the ])i*GScription as oi*dering 
“ benzol nit.,” and gave iiitroboiizoiie. The fii*st day he took these doses the patient 
was observe<l to look a little imle and weak, but he was not conscious of fooling ill 
till after taking the seventh doso at 9 a. in. next day. The aggregate amount of 
nitrobonzone now taken was ascertained to be twentj'-thvee minims. At 2 p.m., five 
hours after taking this final dose, after walking not more than fort}’^ jmrds in the 
street from his office, ho fell down. Ho was just able to give his address, and then 
bc^caiiie insensible. At 3. 1 5 ]).ni., when seen Gross, ho was cold, and the surface 
of the bod^^ was bluish-^^urple. There was uo jiulse, but l),y the stethoscope the 
h(uirt could just be hoard faintly heating. The lower jaw was rigidly closed ; 
but the limbs were flaccid and dropjied powerless when raised ; tho pupils 
were widoty dilated. No breathing could bo perceived for twoiit}’^ minutes 
after this. Ho was treated as for iirussic acid poisoning, it being thought 
that the poison was oil of bitter almonds. At 7 p.m. he became conscious, and 
complained of headache. At 9 ji.m. the skin was still blue. Next day ho was fairly 
convalescent. From the urine collected on tho morning following the accident, 
a substance was extracted liaving the odour of nitrobonzeno. 

In 1891, a choinist and druggist took, iu mistake, two fluid drachms of nitro- 
boiizoiie. No sjunptoins appeared till one and a half hours later when ho was at 
ilinner. Ho was giddy and appeared as if intoxicated, but was able to walk half a 
mile, thouj^h he had not full control over his lower limbs. Tho stomach pump was 
used, and licjuid having the odour of the poison was removed, lie became collapsed 
and cyanosed, the juilse foil to sixtj’' f>er minute, and was barelj’' perceptible. Next 
day he was still cyanosod and passed only one and a half ounces of ver 5 ’^dark urine. 
He recovered, but tlio cj^anosed state of the skin did not disappear till after the lapse 
of five days (/f. M. f7.,^1891, 1, j). 819). 

Lowiii has collected fifty-one cases with a mortality of 37 per cent. 
(B. M. J., Epit., 1835, p. 41). 

In the B. M. J., 1, 1895, j). 39, is recorded a case of fatal poisoning 
by Bellite, a derivative of iiitrobenzol. 

Poisoning by Piibnyiuiydroxylamine. 

The following caso is described in the Dentsc/ie Mfdicinisf’hn Wofdmnchrift^ of 
October 14th, b}' Dr. Hirsch and Dr. Edol, physicians to the Municipal Hospital of 
( yharlottenburg, Berlin. A student of tho tt3chnical academy, while working in tho 
chemical laboratoiy, broke 21 bottle conhiiiiing an alcoholic solution of 2 )honylhy- 
drox^diimine (OoUsNIIOU), which saturated his clothes and flowed over his abdomen 
and the inner side of his thigh. Ho felt at once 2111 intense burning of the skin and 
retired to the lavatory to appiy^ a cold-water b 2 mdnge. About fifteen minutes after- 
wards he was found there in an almost heli)Iess condition, being comatoso and 
pulseless, with stertorous respiration and no reflexes of tho cornea or pupils. When 
lie was brought to the hospital tho physicians believed him at first to be moribund. 
The alteration in the colour of the skm was veiy singular. The lips and mucous 
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inemLniiie of the mouth were gro 3 nsli-bliio, and the skin of tho extremities was of 
an intense blue colour, which contrasted peculiaiij^ with the c^idaverous aspect of the 
other regions. There were also numerous reddish-brown spots on the hands, thighs 
and abdomen, which did not disappear on pressure with the tingor. llespiratioii 
was deex^ and regular, but the caidiac action was extremely weak. Injections of 
camj^hor, a hot batli, and other excitants having no visible effect, venesection was 
performed, and IlOO c.c. of dork-brown, chocolate-like blood wore drawn off. An 
intravenous injection of one litre of a solution containing 0*3 per cent, chloride of 
potassium and 0*4 per cent, bicarbonate of iiotassium was given immediately after- 
wards, whereupon tho pulse and i-esj>iration ra 2 >idl 3 " improved, and the patient in 
course of time regained consciousness. He vomih^d a large quantity of brown- 
coloured mucous fluid. During tho first hours no ui'ino was passed, and the catheter 
had to be used ; tho urine thus evacuated contained much albumin and a rather largo 
quantity of casts. During the first daj’' the skin retained its i)eculiar colour. The 
patient passed a comfoitablo night, and on tho following daj", though still vevj' 
weak, he felt quite well. The pulse bocMinxe bettor, the urine was voided spon- 
taneouslj', and the albumin and casts disapjieared on the following day, Tho li])s 
wore now of a i>iilo rose colour, tlio skin was veiy y)ale, and on the third day th(? 
normal nsj^ect wais roston*d. The yiatient soon rocovored and was able to leave the 
hospital, ^Microscopical examination of tho blood proved that tlio form of tho red 
blood- corpuscles was not changed, but that the hitMiioglobin had almost comidetelj^ 
left them, and tho spectroscope showed that tho hiemoglobin was altered into mothio- 
inoglobin, to which was due tho brown colour alike of the bb)od, the vomited mattei*, 
and the little spots on the skin. Tho case is very like one of poisoning by nitro- 
benzol, from which pb en 3 d hydroxjd amine is <lerived. Qdio alterations of the colour 
are characteristic of hoth drugs, but niti*o})enzol never acts as quickl}^ as the other. 
In the cases of nitrobenzol yMusoning liithcrto described, the full toxic acti<ni did not 
appear before one or two hours ; but in the yu'osentcaso the pfitiont was in a helx)lcss 
state in fifteen minutes, the y^oison having been absorbed by the skin only and not 
by tho stomach. I’ho characteristic smell of oil f.»f bitter almonds was also absent. 
Phenylhydroxylamine is, therefore, a violent ynusoii, which ray)idly acts on the blood, 
the heart, and tho kidneys {Lancet, 2, 18115, 1261). 

Sub-Group 6, — Poiboning by Pktroleum or Paraffin. 

Source and Method of Occurrence. — tinder the term y)etro- 
leum, or rock oil, are included various oils used for illuminating 
yiurposes, of y)eculiar odour, wliicli syiring from the ground in various 
yiarts of tlic globe ; and consist of mixtures of various hydrocarbons 
and inflammable yiroducts. Tho commercial material is not in its 
crude state, but is a y)roduct ynivified by distillation from the danger- 
ously inflammable hydrocarbons. Tlie chemical comyiosition of 
different sy)ecimens of yietrolenm is vej*y varied. Petroleum contains 
hydrocarbons of tho inursli-gas series. 

The illuminants whicli were in use yirior to the introduction of 
American jietroleum, yiossess analogous composition, as Solar Oil, 
Photogene, etc., products of the distillation of bituminous shale and 
brown coal (lignite), etc. Cases of petroleum poisoning are rare, 
considering the frequent use of this well-known substance. The 
majority of cases arise from drinking out of bottles supyiosed to 
contain syiirituous licyuors, although there have occurred a few cases 
of intentional yioisoning by this body ; for instance, a case at Brescia 
{Jou)\ de Chirn. Med., November, 1866, j). 697), and another in the 
province of Posen, particulars of which are wanting. ^ 

Toxicity and Fatal Dose. — In general the poisonous properties 
of petroleum, such as the yxurified American varietj^ cannot be rated 
very high ; but iiiaii}'^ varieties of crude petroleum, on account of 
their containing sulydiur compounds, are much more yioisonoiis 
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(according to Euleiiberg), as for instance crude petroleum from Canada. 
In adults a wine-glassful may not kill, and in one case, that of Mayer 
in Antwerp, five fluid ounces did not cause death. According to 
Kohler (“ Physiol. Ther.,*’ p. 437), half a wine-bottleful is not a fatal 
dose for an adult. Even in the case of children, among whom the 
editor has seen several cases, the fatal dose is a very large one ; and in 
the event of death supervening, it is due rather to the secondary result 
of local action of the poison on the stomach and intestines than to the 
result of tlie absorption of hydrocarbons. 

Symptoms. — The action of petroleum corresponds essentially 
with that of various ethereal oils, particularly oil of turpentine ; and 
is partly that of a local irritant and partly a remote action on the 
nervous system. The analogy of the action of petroleum with that of 
oil of turpentine shows itself also in the skin eruptions wliich 
petroleum frequently produces in workmen engaged in petroleum 
refineries, as well as in the appearance of asphyxia through the 
inhalatii)!! of large quantities of i)etroleum vapour, where, after the 
first symptoms of anaosthesia, pneumonia ma}^ follow. 

In cases of poisoning, generally after vomiting, follow giddiness, 
sense of fulness of the head, pain and feeling of constriction ; and in 
children, collapse, somnolence, pallor of the face, coldness of the skin, 
cold sweats, and weak pulse may supervene. Neither the behaviour of 
the pulse nor the pupils is constant. In collapse, the latter are 
dilated ; and in an excited condition they appear contracted. For the 
diagnosis, the odour of petroleum in the breath is generally a safe 
guide. Eructations and vomiting also betra}*^ the presence of 
petroleum. Finall}^ the urine ma}’^ acquire a peculiar odour which 
may persist for several days. In Mayer’s case this odour resembled 
that odour of violets which the urine acquires after the ingestion of 
oil of turpentine and other essential oils. 

Analysis. — The detection of petroleum, either in the vomited 
mattei s or in the contents of the stomach, is effected by distilling the 
suspected matters and determining the physical and chemical proper- 
ties of the distillate. As commercial American petroleum only 
contains hydrocarbons with high boiling points, a chloride of calcium 
bath will be necessjuy. The notable feature is the peculiar unpleasant 
odour, and the inflammabilit}^ of the distillate. Petroleum is insoluble 
in water and rectified spirit, but is soluble in absolute alcohol, 
glycerine, ether, and ethereal and fatty oils. 

Case. — In the following case it seems to the editor that suffocation 
due to asi)iratio]i of the paralfiii into the lungs, and there acting like 
water in drowning, had more to do with death than the fact that the 
substance so aspirated was i)araffin. 

A child, aged fourteen months, whilst playing swallowed some paralfin oil. 
She coughed and became uncoiisciims. Fom fits, each lasting about three minutes, 
occuiied. Tht)y were characterised by rigidity of the limbs, turning up of the eyes, 
and blueness of tlie face. Between the tits the rigidity passed off, but the uncon- 
sciousness remained. There was no vomiting. When admitted to the MauchestoT 
Infirmaiy the child was much collapsed and was unconscious ; the respirations were 
slow (ten), deep, and sighing ; the pulse was fairly good and not much increased in 
frequency ; there was no cyanosis; the pupils were medium- sized and equal ; there 
was an odour of paraffin oil from the mouth. An attempt to wash out the stomach 
failed, as the eye of the catheter repeatedly became blocked with mucus. 
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Respimtion thou ceased, and cyanosis occurred. Artificial respiration was carried 
out, and the cyanosis passed off, leaving the child very pale. The piilse ceased, death 
taking place one hour and fifty minutes after the swallowing of the paraffin oil. 
The amount swallowed is stated to have been about an ounce and a (quarter. At 
the nocropsj” the liuigs luid the odour of paraffin oil, the oesophagus was slightly 
congested, and the stomach was very palo and contained much stringy mucus and 
globules of paraffin oil. The noteworthy points in this case are the convulsions 
and the absence of the usual irritant symptoms. The former are to be explained, 
no doubt, by the proclivity to convtilsions which exists in infancy {Lancet, 1, 
1898, 1013, and Med, Chron,, Eobrnary, 1898). 

Poisoning by Pyridine. 

Source and Method of Occurrence.— According to the 
Extra Pharni., 1904, pyridine is a base forming salts with acids, 
obtained from bone oil and many organic substances by dry distillation. 
It is contained in the fumes of tobacco smoke. According to Cantarii, 
in bis admirable work on therapeutics, pyridine is a strongly alkabne, 
irritant poison, as well as a drug possessing a profoundly deleterious 
effect on the modulla, and especially on the respiratory and cardiac 
centres situated therein. It diminishes reflex in liability, producing 
slowing of respiration and fall of blood pressure, with nausea, diarrhoea, 
and profuse sweating, 'riic drug rapidly appears in the lireath and 
the urine. The use of such a jiowerful poison to render alcohol 
undrinkable appc'ars to ho unnecessary, and it would he well that some 
less dangerous substance should be used in future {li. M. J,, 2, 1893). 

Its dose is 5 to 10 minims. The only fatal case of poisoning by it 
that the editor is able to obtain is thus reported in the JS. A/. «/., 2, 
1898, p. 844. 

On August 29th, at 10,30 p.in., T. N., aged twenty-nine, a strong 
muscular man, employed as a stillmaii at some tar works, was admittecl 
into hospital. He stated in thick guttural speech that he had 
swallowed lialf a cupful of iiyridine bases at 3 p.rn. on the same 
day, and dining tlie intervening seven liours had been at home and 
vomited five times, the vomited matter having the smell of pyridine. 

On admission he was pale, with slightly cyanosed lips and a dry 
white tongue, and was perspiring freely. Tlie temperature was 
103*4°, the pulse 128, weak and intermittent, respirations 40. The 
breathing was noisy, due to coarse mucous rales. 

He {‘oin|)lained of tightness in breathing, a choking sensation, pain 
down the centre of the chest, and pain over the stomach. Demulcents 
were ordered and given in 5 j doses, owing to the patient being unable 
to swallow more ; mustard and linseed poultices were apjilied to the 
throat and front of the chest, and an enema of 3 iij of brandy given and 
retained, after which the pulse and breathing improved, and in an lionr 
he could swallow 3 ss of milk with 5 j brandy. During this time* 
the expectoration was white and frothy and had the odour of pyridine, 
as also had liis breath. 

On August 30th, at 12.30 a.m., the temperature was 104°, but 
gradually subsided to 99° at 9 a.m. During the night the^ bowels 
acted six times, the heces being partially formed and of a light yellow 
colour, with no odour of pyridine. 3 x of medium sti*aw-coloured 
urine were passed, with a specific gravity of 1020, no abnormal con- 
stituents being detected. At 8 a.m. the exjiectoration began to be 
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purulent, the odour of pyridine having disappeared. On examination 
the lungs showed signs of acute congestion and bronchitis, but the 
patient felt much more comfortable. About 4 pan. he began to be 
delirious, the temperature having risen to 104”. He continued wildly 
delirious, witli a temperature varying from 104” to 105'8” all night, 
until 8 a.m. on August 31st, when he became quieter, and died at 
10.15 a.m., fortj’^-three hours after the accndent. I)uriMg the twent}-- 
four hours 3 ix of urine were passed, ami the bowels acted six times, 
the motions having similar cliaracters to those of the previous day. 

At the post-mortem examination, made twenty-nine hours after 
death, the epiglottis ► was found congested on its under-surface. The 
larynx and trachea were lined by a friable yellow membrane, the large 
bronchi contained purulent matter, and were lined by a similar mem- 
brane. 'J'he lungs were congested and cedomatous. Nothing was 
observed about the mouth, tongue, or fauces, but th(3 (jesophiigus and 
cardiac end of the stomach were greatly congested, tlie pyloric end and 
the commencement of the duodenum being slightly congested. The 
only changes found throughout tlie intestines were a few small petcchiie 
in the small intestine. Tlie liver ^vas of normal size, and sliowed a few 
small fatty patclies on its upper surface. No changes were detected in 
the heart, kidneys, or spleen, and no odour of ))yi*idiuc was observed 
throughout the examination. 

At the inquest, it transpired that the man had filled a cask too full 
of connnerciMl pyridine, wliicli is a colourless volatile fluid, with 
characteristic odour and taste, used to render alcoliol undrinkable. 
In order to reduce the ainount, he obtained a bent piece of iron tube 
about tliree feet in length and one inch bore, one end of which lie 
inserted into the cask, and to the other end, in order to start the 
syplioii action, he applied his mouth, and unfortunately drew in tlie 
fluid. 

Poisoning by PirKRAzixK. 

Source and Method of Occurrence. — Piperazine or Diethy- 
leiie-diamine is an organic base formed by the action of sodium glycol 
on etbyleiie-dyainine hydrochloride (Extra J^liarm., 1904). It is a 
fashionable remedy /or gout, and has given rise in an overdose (its 
<lose is usually given as four to ten grains) to toxic symptoms. 

la the Americaa Mtdicdl News Dr. Slaughter, of l^hila(lolj)hia, relates the case 
of a young married woman, aged thirty-two, who, througli ii druggist’s blander, 
received one dose of pqiorazino of twenty grains. Some hours later, when the 
patient was seen hy Dr. Slaughter, she was much cyanosod and in a serious 
comatose condition. The pupils were much contiuctod, tho pulse gave fifty boats 
to the minute, and tho teinporaturo was 97 ‘I E. The respirations also wore slow, 
and there was low mutteiing delirium. The tips of the fingers wore cyanotic, and 
, there was loss of motion but not of sensation in tlie lower limbs. Cardiac and 
other stimulants were at once energetically used, while tlie limbs wore elevated 
and external heat was applied. A stimulating rectal injection was also given, and 
the catheter was used. There was parajdegia, afterwards treated by massage and 
large doses of strychnia. Recovery was perfect (Lancet, 1, 1890*, 1375). 

Group 7.— POISONS OF VEGETABLE ORIGIN. 

Of all the groups of poisons this is indeed the most artificial from 
lh.^jiDint of view of action, for it includes illustrations of almost every 
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action of which poisons are callable. Opium acting on the hmin, 
strychnine on the cord, ergot on the vessels, conine on peripheral 
nerves, primula on the skin, are illustrations that occur to the mind 
on a most cursoiy survey. However, the grouping has some con- 
venience for refereiK'e, and is here adopted in deference to this 
convenience. With regard to our British poisonous plants, they all 
agree in one i*es 2 )eet : that when taken in their crude form (bits of 
leaves, fruit, roots, etc.) the}^ are all very irritating to the stomach, 
and consequently usually cause emesis, and so provide to a slight 
extent their own antidote, so far, at least, as that fatal cases of 
IDoisoning by them are comparatively rare, but not so far that active 
treatment by a medical man is rendered unnecessary. In 1901 only 
five such cases are registered out of a total of fifty-three cases coming 
under our iiresent group. 

The arrangement into natural orders, though very essential to a 
botanist, is of little use to a toxicologist. It is j)ractically only in the 
Crucifeife (every member of which is said to be quite innocuous in all 
its parts) and in the SolaiiaceoB (every member of which contains 
atroi)ine or its isomers) that the natural order determines with any 
sort of ai)proximation the probable action of the plant. Not only so, 
but, with the important exce 2 )tion of the Crucifers, there is scarcely a 
plant growing anywhere some ^mrt or other of whicli will not give rise 
to very unj)leasant, if not fatal, symptoms when incautiously eaten, 
esi)ecially by children, for their constitutions are such as to be readily 
aflected by irritant imisoii, and they notoriously have a favourite 
trick of submitting all unknown or attractive articles to the ordeal 
of taste. 

The following brief ejntome and sketch of our English flora may 
be of interest. The sequence is that commonly in use in botanical 
works, excej)t for the first tliroe-named jfiants. 

Lahvrnnm . — Very common in gardens and shrubberies, not British, 
the bright flowers and curious pods attract. 

Snowball Tree , — Not British, common in gardens, the white fruit, 
commonly investigated by children, is irritant and depressant. 

Horse Chestnut , — Not British, but long introduced. The fruit 
often tasted by children with alarming though rarely fatal results. 

Itmuneulaeece — Buttercups , — Acrid to taste and very irritating and 
depressant ; distinctly noxious. The white water buttercu{)S are 
nearly innocuous {vide injra). 

Berberries , — The red berries attract, they are very irritating. 

Hellebores , — Luckily rare and not attractive, irritating and very 
depressant. 

Aconite , — Very depressing, rare as a wild flower, but commonly 
planted in gardens, and very showy and attractive {vide ‘‘Aconiter 
Poisoning*'). 

Poppies , — Common and attractive, the plant itself is irritating if 
eaten, and is likely to cause vomiting (for its after-effects, vide 
‘‘ Ojuum," infra), ^ 

Celandine , — Fairly common roadside weed, juice very irritant, even 
to the skin. 

Son^el, — Vide “ Oxalic Acid " ; often eaten as a salad, but is otherwise 
not very attractive. 
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Buckthorn. — Fruit like (to cliildreii) black currants; irritating 
purgative. 

Rose Fruits, Blackberries, etc. — Irritating distinctly by the hairs 
and vegetable matter, no after-effects to be dreaded except constipation. 

Bryony. — The white bryony {Bryonia communis) is comparatively 
innocuous, but the black bryony (TarmiH communis), the berries of 
which are very attractive on bare hedges in autumn, is irritating and 
very depressing after absorption. 

Umbellifer<e. — The leaves and steins of all are certainly noxious, 
but the seeds vary very much in their qualities ; caraway and 
coriander are common flavouring objects used in the kitchen ; conium 
seeds are distinctly poisonous (paralysing) ; cicuta virosa is said to 
be 2)oisonous in every part ; wild celery and j^arsley sliould be distinctly 
avoided ; the root of cenanthe crocata (looking like a potato) lias very 
serious paralysing effects. Crithmum (samphire) is used as a iiickle : 
parsnips and carrots both belong to this order, and the wild stock of 
both are best avoided. 

Ivy Berries. — ^Very irritating. 

Mistletoe. — Also irritating. 

Privet Berries. — Are distinctly noxious, irritating the stomach and 
producing severe syiiiptoms of collapse after absorjition. 

Solauacete. — Contain (in some [lart of the jilant) witliout exceiition 
atroiiine or its isomers. 

Solanum nigrum. The berries are dangerous to children 

„ dulcamera, and attractive ; luckily atropa belladonna, 
Atrojia belladonna, -s the most attractive (cherry-like) fruit and 
Hyoscyamus niger, most dangerous, is rare in England {vide 
Datura stramonium. Belladonna Poisoning,*’ infra). 

Potato-tops, flowers and seed are dangerous for children to play 
wdth. 

Digitalis. — Tlie fox-glove is a common native plant witli attractive 
flowers (“Digitalis Poisoning**). 

Daphne mezereum is very jioisonous, but luckily very rare. The 
flowers in early si>ring and the berries in autumn may be eaten by 
children ; vomiting and subsequent collapse are the principal 
symptoms. ^ 

Euphorbias. — Are common weeds with an acrid juice, but the 
whole jflant is unattractive and thus rarely gets eaten. 

Taxns Baecata. — The yew ; the berries when taken whole are very 
irritating, the red pulp is innocuous. 

Urtica. — Dioica and wens. — The nettles may be dangerous to 
children by their stings (introduction of formic acid), jiroducing 
cardiac failure ; when boiled and eaten nettle-toi^s are without 
d*anger — or attraction, I sliould think. 

Orchidee. — None of the family can be safely eaten. 

Liliacece. — The bulbs of all these iilants had better be avoided, as 
also the underground knobs of arum maculatnin. 

Gras,ses, Sedges, and Ferns may be summed uj) in general as undesir- 
able food for man, though, excejit for one or two members (loliuni for 
example is alleged to be i^oisonous), small i^ieces may be chewed with 
impunity, even if the taste does not lead to an immediate si)itting out 
of tb^^plant. 
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Fungi. — These, under the guise of mushrooms and toadstools, etc., 
are rather vaguely divided into edible and poisonous {vide infra). 

In the following pages the editor has entirely ignored any 
botanical arrangement and placed the plants in simple alphabetical 
order, using tlie Latin name of the genus for that purpose wherever 
possible. 

PoisoNixa BY Aconitum Napellus (and other species). 

Source and Method of Occurrence. — The commercial source 
{Aconitum impdlus) is not a native of Britain, but is often grown in 
gardens for its showy flowers. The Pharmacopceia, 1898, directs plants 
cultivated in Britain to be used for the j)lnirmacopceial preparations. 

All parts of the common aconite {Aconitum napellus) are highly 
poisonous. The plant is commonlj’^ hnown by the names of monks- 
hood, wolfsbane, or blue rocket. 

In most cases it is the tincture, liniment, or the pharmaceutical pre- 
j)aration which is taken in poisonous dose by misadventure. Still 
more rarely the active alkaloid, aconitine^ has been administered. 
This is perhaps the most deadly known poison, one-sixteenth of a 
grain having proved fatal, and one-fiftieth of a grain is believed by 
some to be a fatal dose. The roots, seeds, and leaves of the plant, 
when masticated, produce a cool numbing sensation, aftecting the lips, 
tongue, and interior of the mouth goncrally. At first the root appears 
to be almost tasteless, as the effects are only manifested after the 
lapse of a few minutes. Tlie sensation, once produced, lasts for 
several hours. 

The roots of Aconitum ferox^ the Indian bikh or bisch, and those 
of Japanese aconite from ^1. Fischeri, are also articles of commerce, 
and are as poisonous as the ordinary ^1. napellus. The official tincture, 
Fleming's tincture^ the extract, the alcoholic extract (not official), and 
the liniment may all be productive of fatal results. 

The tincture varies much in strength, the 1898 British Pharmacopoeia 
lias much reduced the official strength ; its dose is 6 to 15 minims, 
or 2 to 5 for repeated doses. It is proposed to standardise the 
tincture to contain 0*025 total alkaloids. Fleming’s tincture is six 
times as strong as tlie Br. Pharm. tinct. 

The root has frequently been oaten in mistake for horseradish, to 
which it bears a remote resemblance. The root of the horseradish 
is, however, long and almost cylindrical, and does not change colour 
when scraped and exposed to air; whilst, on the contraiy, that of 
aconite is darker, distinctly conical, and becomes pink when scraped 
and exposed to the air for a short time. The root has twice been 
administered for homicidal purposes. ^ 

A Diistake of this kind led to fatal results in three hours in a case which 
occuiTed at Lambeth; and another set of cases occurred at Dingwall, in 1856. 
Here three persons were poisoned by reason of their having had sauce, made with 
the root of aconite, served at dinner with roast hoof in the place of horseradish 
sauce. They were liealthy adults ; and all died within three and a half hours. 

Such mistakes show deplorable ignorance, but there is always the 
risk of their occurrence when horseradisli and aconite are grown neai* 
to each other in a garden, at that season of the 3 'ear wlien the^ leaves 
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have fallen. A trial for murder by poisoning with the root of this plaiit 
took place at the Monaghan Ijent Assizes in 1841 (U. v. McConkey), 
in which Geoghegan conducted the medico-legal investigation. 

The medical ovidonco was beset with difficulties ; for no trace of poison could 
be discovered in the body, and it was only by a close analysis of symptoms and 
appeai’ances that the charge was brought homo to tho prisoner. The deceasod had 
eaten for his dinner some gi^eons dressed for him by the prisoner ; he comidainod 
of their having a sharp taste, and this was perceived also by another person present 
who tiist^Kl them. It was ascortaiiied that soon after the meal the deceased had 
vomited some greenish matter, and suffered from purging, restlessness, iiicoherenco, 
look- jaw, and clenching of the liands. lie died in about three hours after having 
eaten the gi'oens, but was not soon by a medical man while living. Tho prisoner- 
was convicted of murder, and confessed before her execution that the powdered root 
of aconite had been mixed with i)cppor and sprinkled over the greens (puh, MeiL 
Jour,, vol. 19, p. ‘103). 

A liquid sold for external use under the name of neuraline appears 
to be a preparation of tincture of aconite mixed with (diloroforjn and 
rose-water. According to G. Harley tliere is one drop and a half of 
Fleming’s tincture in half a bottle of the so-called neuraline. It 
operates by causing numbness or paralysis of the parts to which it is 
applied. The deatli of tlie Hon. G. K. Vernon was ascribed to the 
too frequent use of this preparation externally. But bis deatli from 
this cause was doubtful {Pharm. Jour., .faniiary, 1872, p. 618). "I’hc 
same ignorance prevails respecting this as with regard to other 
poisonous substances dissolved in alcohol, namely, that it is harmless 
unless the skin is broken. Unless it were absorbed by the skin it 
could Jiave no medicinal operation, and the effects of absorption must 
depend on the ([uaniity applied and the frequency with whicli it is 
applied. Alcohol has been found to promote tho absorption of 
poisonous agents tlirongli the nnbrokon skin. Nervine is also a 
preparation of aconite. 

Alarming results have also been known to ensue after tho adminis- 
tration of pills, each containing ^ V^th of a grain of aconitine, four times 
a day. Flie symptoms were developed on the second day {Lancef, 1880, 
2, p, 46). 

In 1901 no less than five fatal accidents and two suicides from aconite 
are rcpoi ted by the licgistrar-General. 

Toxicity and /Fatal Dose. — The poisonous effects of all prepa- 
rations are due to an active principle, aconitine, about whicli 
considerable diversit}" of opinion still seems to hold, the English and 
German articles apparently differing materially in strength. 

In tlie cases mentioned on j). 698 as occurring in llolland it was 
intended to give I’riedlander's nitrate of aconitine, a weak German 
preparation. The dispenser used instead a crystallised preparation 
procured from Petit of Paris. Plugge, to whom the analysis was 
•referred, found that Petit’s preparation was eight times more i^oisonoiis 
to animals than Merck’s and a hundred and seventy times stronger 
tliaii Friedlander’s nitrate. He failed to detect aconitine in a benzene 
extract of the viscera. 

Dnnstaii and luce have recently re-investigated the aconite bases, 
more especially the crystalline aconitine obtained from Acouitum 
napellus. This they find to be dextrorotatory and not levorotatoiy, 
contrary to tlie statement of previous observers ; and the}" assign to it 
thg^Jatmula C 88 H 45 NO 12 {Pharm. Jour. j 3rd ser., 21, p. 857). Richards 



686 


POISONING BY ACONITE. 

and Rogers, on the other hand, are inclined to assume the existence 
of two isomeric forms of aconitine, differing essentially in their toxicity 
{Clmnist and Drucigist, 1891, pp. 205, 242). 

Of the root sixty grains has proved fatal ; but it is probable that 
this is much in excjoss of the minimum fatal dose. Of the pliarma- 
copoeial tincture two or three drachms might probably be fatal. Of 
Fleming's tincture twenty- five minims have killed an adult. Four 
grains of alcoholic extract liave proved fatal. Of the [old, not official in 
13, P., 1898 — P]d.] official (non-alcoholic) extract two grains have proved 
fatal (see above). It is very uncertain in its action ; but is much less 
active than the alcoholic extract. The liniment is stronger than even 
Fleming’s tincture, and eight times the strength of the pharmacopoeial 
tincture : twenty minims would probabl}’^ form a fatal dose. 

The tincture of the root operates powerfully in small doses. Dr. 
Male died from the effects of not more than eighty drops taken in ten 
doses, over a period of four days, the largest quantity taken at once 
being ten drops {Prov. Med. and Surg. Jour., August 2dth, 1845, p. 535; 
also Med. Gaz., vol. 86, p. 861). Pereira had known tingling and 
general numbness of the limbs j^roduced in hysterical women by a dose 
of only Jive minims of a (carefully prepared tincture. Topham has 
publisiied an account of the symptoms produced by fifteen minims 
of the tincture of the root of aconite. 

Immediately after taking the poison in a mixture into which it was put by 
mistake, tho patient (a woman, a^t. 27) felt a sensation of miinhuoss in the tongue, 
with difficulty of swallowing. There were convulsive twitchings of tho muscles of 
the fnco, and she lost the power of walking. Thero was comprete unconsciousness, 
which continued for two hours, when she began to recover. The pupils wenj 
observed to be slightly contracted. The intensity of the symptoms varied at 
intervals, and came on in paroxysms. They indicated great disclrder of tho nervous 
system. The next day she had numbness in both arms, but she rapidly and 
perfectly recovered. 

These tinctures were three times as strong as the pharmacopceial 
tincture {Laneet, 1851, 2, p. 56; see also the account of a case of 
recovery in Amer. Jour, of Med. ScL, January, 1862, p. 285). 

Viym the above cases and others, the remark made above that 
aconitine is the most powerful poison known would seem to be 
justified. 

Dur&tioUf — Death usually ensues within a few hours, but may be 
delayed. Dr. Male’s case is one rather of chronic poisoning. Recovery 
seems very slow {ride a case below, where it took five days). 

In 1852, an excise officer lost his life b}^ merely tasting Fleming’s 
tincture of aconite, under the supposition that it was flavoured spirit. 
He was able to walk from the Custom House over London Bridge, but 
he died iii about four hours after taking the poison. 

SymptomSi — Aconite acts powerfully upon nerve terminals and^ 
peripheral nerves, and death takes place from its effect upon the cardiac^ 
and respiratory nerves and their terminals. 

The symj)toms commonly met with seem to be practically uniform. 

In from three to five minutes after chewing the root of aconite, or 
after contact of any of its preparations with the tongue, a hot, burning, 
astringent sensation is experienced on the tongue, extending to the 
fauces and to the lips, especially the lower. The sensation soon 
becomes very ^severe, and is accompanied by a certain amount of 
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salivation, and a sensation of swelling of the fauces, and there may be 
difficulty in swallowing. The sensation is by some described as one 
of numbness, and there is decided loss of sensation locally. Later the 
feeling is one as if the tongue had been seared with a hot iron. 
Vomiting usually sets in in an hour or two at the latest; and is usually 
severe and spasmodic. The p.atient feels cold, especially in the 
extremities, and the skin is cold, clammy, and perspiring. There 
may bo a feeling of numbness extending over tlie whole body, or 
a sensation of impending paral 3 ^sis. 

The symi^toms suffered by a friend of the deceased (case of McConkey, 
above), who had accidentally tasted the greens, were very characteristic 
of poisoning by aconite. In two minutes he felt a burning heat in the 
mouth, throat, gullet, and stomach ; then a sensation of swelling in 
the face, with a general feeling of numbness and creeping of the skin. 
Restlessness, dimness of sight, and stupor almost amounting to 
insensibility, followed ; and in about an hour after the meal he was 
found speechless, frothing at the nose and mouth, the hands and jaws 
clenched, appearing occasionally as if dead, and then again reviving. 
Vomiting, purging, tenderness at the pit of the stomach, cramps, 
tingling of the flesh, and a burning taste in the mouth followed. This 
man did not entirely recover until after the lapse of five weeks- 

In 1856, Hadfield forwarded to the author four small slices of 
aconite root, taken from the stomach of a man who had died in three 
hours. The quantity which he had swallowed with suicidal intention 
was unknown ; but none was thrown oif by vomiting, so far as could be 
ascertained. The symptoms within half an liour of death were burning 
pain in the stomach, parched mouth, intense thirst, retching and 
vomiting of a tejiacious mucus, cold i3erspiri))g skin, imjierceptible 
pulse, and a feeling of deadlj^ sickness. The i^atient was conscious : 
there were no convulsions. 

In 1863, a woman took by mistake seventy minims of Fleming's 
tincture of the root mixed with one grain of acetate of morphine. In 
a few minutes she became very thirsty, complained of a burning sensa- 
tion and pain in her stomach, to relieve which she swallowed a quantity 
of cold water. In fifteen minutes there was violent vomiting, which 
continued for two hqiirs. She lost the power of standing, and was very 
restless. The pain in the stomach increased, and there were con- 
vulsive movements of the muscles. She was conscious until shortly 
before her death, which took place about four hours after she had taken 
the poison. There were no general convulsiojis : the i)ain in the 
stomach was well marked throughout. 

Treatment* — Empty and wash out the stomach if possible. 
Digitalin injected hypodermically offers the best <;hance of an 
^ntidote. 

Robinson, in the Bost. Med, and Surg, Jour., 1892, reports the case 
of a soldier who took two drachms of tincture of aconite. An hour 
later he was extremely collapsed, and at times lapsed into unconscious- 
ness. The stomach was emptied, and twenty-five minims of tincture 
of digifcilis given by hjq^odermic injections with forty-five minims of 
sal volatile and two draclims of brandy ; recovery took place in about 
four hours. Hypodermic injections of strychnine may be of use, but 
strjp^dmne is inferior in its utility to digitalis (Luff). 
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Post-mortem Appearances. — A slight brown staining of parts 
of the stomach has been observe<l ; otherwise, there is nothing to be 
expected or looked for except pieces of the plant. On inspection of 
the w'oinan above, the membranes of tlie brain were found congested, 
but tlie brain itself was firm and healthy. 'I’he lungs were health }^ ; 
the heart was flaccid, and the uterus congested. The stomach con- 
tained some mucus, and the membrane at the larger curvature was 
injected (reddened) in patches, but otherwise natural. The mucous 
membrane of the duodenum was in a high state of inflammation, 
abraded in patches, softened, and broken down. Some spots were of a 
very dark colour, passing into mortification. 

Analysis. — The botanical characters of the root and leaves, when 
any portions can be obtained, will enable a medical witness to identify 
this vegetable jioison. 'I’lie root lias been frequently, and fatally, 
mistaken for horseradish, bnt there are these striking differences : — 

1. Aconite-root is very short, conical, and tapers rapidly to a point. 

2. It is externally of an earthy-brown colour — internally white, and 
of an earthy smell — the cut surface is rapidly reddened by exposure 
to air. It lias numerous long thin fibres proceeding from it. 3. It 
has at first a bitter taste, but after a few minutes it produces a 
disagreeable sense of tingling and numbness on the lips and tongue. 
1. Horseradish root is long, cylindrical or nearly so, and of the same 
thickness for mauy inches. 2. It is externally whitish-yellow, and has 
a pungent odour when scraped. 3. Its tnst(} is sometimes bitter, hut 
it proclnces an immediate hot or pungent sensation. 

The leaves of aconite or monkshood are of a dark-green colour, 
thick, and of a peculiar shape. When masticated, the leaves slowly 
produce on the lips and tongue the persistent sensation of tingling 
and numbness, with the sense of coolness, observed in the root. They 
are less powerful than the root and seeds. The seeds differ in 
appearance from those of other poisonous plants. In any suspechid 
case of iioisoning by aconite, the vomited matters, or the stomach 
and intestines alter death, should be carefully examined for portions 
of vegetalde matter which may be compared with the structure 
of the undoubted aconite plant. Aconitine may be extracted from 
organic liquids by means of Stas’s process for the separation of 
the alkaloids. In tliis way, and by applying the test of taste and 
that of physiological action on aiiiinalB (mice) to the substances thus 
extracted, a very minute trace of aconitine may be detected. No other 
alkaloid produces the same sensation upon the tongue as the alkaloid, 
or mixture of alkaloids, known as aconitine. Aconitine yields the 
general reactions of the alkaloids, and a colour test with sulphuric acid 
has been described. This colour reaction is, however, valueless, as 
it does not succeed with pure aconitine, and is due to the presence 
of impurity. Aconitine readily decomposes when in alkaline solution ; 
and hence it si)eedily disappears from liquids which remain alkaline, 
and can no longer be detected. Sir Thos. Stevenson finds that its 
presence can no longer be detected in viscera where it was known to 
exist, should these become and remain alkaline for some tifiie from 
putrefactive decomposition. The active alkaloids, aconitine and 
isaconitine, seem readily to undergo hydrolysis, especially in alkaline 
media. Thus aconitine in ammoniacal mixture speedily sp lits^ up 
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into another base aconine, and benzoic acid. Wright Year-Book 
of Pharmacy/* 1880) and Williams have pointed out the conditions 
essential for smicess in the manufacture. In the PharmacmticalJoiirnal 
for February 15th, 1896, pp. 121 et seq.y will be found two papers on the 
estimation of aconitine by chemical processes. Hie papers do not 
permit of condensation, and the reader is referred to them. 

In the lianison case, from a portion of the first ejected vomit — from 
the urine drawn off from the bladder after death — and from the stomach, 
stomach contents, liver, spleen, and one kidney, taken togetlier — Sir 
Thos. Stevenson and Dupre extracted aconitine by a modification of 
Stas’s process. The existence of this was proved by its general 
reactions as an alkaloid, by the peculiar sensation which it excited upon 
the tongue, and by comparison of its fatal effects upon mice with those- 
produced by Morson’s aconitine. One two-thousandth part of a grain 
of English aconitine may be recognised by the taste-test, and the same 
quantity- will kill a mouse within a few minutes. 

Cases. — A <?a*5e of poisoning? by Gennan aconitine (Merck’s) is very crudely 
recorded. An analytical cheinist took eight grains of aconitine after dinner, 
with suicidal intent. Half an hour later the first violent symptoms appeanid. A 
burning sensation in the mouth and throat first made itself felt, and this became 
more intense every minute; intense ])ains in the stomach ensued after thirty 
minutes, and these became so violent in a few seconds that the ])atient writhed, 
shrieking iu tlve most dreadful convulsions, and trying to strike the wall 
with his head. He was held with difficulty, and milk and oil were given. Very’ 
soon ho became incapable of swallowing ; ho was seized with 8j)asmodic cough, and 
wanted to vomit. In spito of emetics, ho could not vomit, however, till an 
hour after taking the ]ioison, and then with groat exertion a dark gmenish fluid was 
ejected ; but this afforded no relief to the i)ain in the stomach, and the burning 
sensation in the throat, which rendere<l swiillow'ing difficult. The appliciition of 
the stomach- i)Uinp afforded no relief, hlxhaustion ensued after violent convulsiouSy 
and the symptoms reappeared with renewed force. At tlio beginning of the third 
hour, the pain and convulsions attained such violence that death was exiiected 
evoiy instant. In the fourth hour, after repeated injections of morphine, the 
patient seemed somewhat bethir. Previous to this ho indicated that his skin was 
greatly irritated. This irritation of the skin, as of ants crawling, continued 
ajiparently the whole time, and whenever the intensity of the pains somewhat 
remitted, he scratched the skin of the face and breast in a convulsive manner till 
these were sore. His eyes glared wildly, sometimes resting with a fixed stare on 
one point. The convulsions were repeated at almost regular intervals, and the 
inclination to vomit contimied, although vomiting did not contin iie aff^*r the second 
hour. Atintorvalsof about forty minutes the patient seemed to lose consciousnoss, but 
only for a few minutes, and then the convulsions and other sy’'mptoms rejippeared 
with undiminished violence. Tliree hours after the oiisfd of the symptoms lie 
became incapable of intelligible utterance, but indicated that ho felt giddiness ; and 
soon after lie appeared to lose sight. He threw^ himself wildly about on the couch, 
screamed, and uttered fearful gi’oans. Exhaustion and apparent coma ensued, and 
then renewed attacks of the most violent description. The dilficailty of breathing 
set in, and he appeared to sulfocjate. At intervals he was conscious, indicatcMl that 
ho felt pain in the head and stomach, and was very thirsty'. The pulse and body’' 
ternpeiuture fell considerably', and before death, which occurred at tlic einl of twelve 
hours, exhaustion and unconsciousness set in, cold porsjarations, and death-like 
pallor. ThoTigh death from asphyxia was all along expected, this occimed from 
syncope. The post-mortem appearances showed ^lothing unusual. The pupils 
w(?re dilated, the interior of the mouth was j)alo, tho brain and lungs were 
congested, the valves of tlie hcai-t wore very flaccid, the liver and kidney's were 
cong(‘sted. I'liore was iiiflfiniiriatiou of tho stomach, and its mucous membrano 
was congested (sir), T'he alkaloid was found by chemical analysis in lln? contents 
of the stomach ; but, very remarkably, none was found in the urine of tho deceased 
{Med. Press, May 24th, 1882, p. 4311). 

M.J. — VOL. IR 4± 
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On December 3rd, 1881, Lamson, a medical pracHtioner, visited hisbrothor-in- 
law, a>t. 19, who was at a school in Wimbledon. John, though a cripple, and 
pai-alysed below the pelvic region, was at that time in good health. In the presoniio 
of the master, Lamson gave to John a gelatine capsule, which ho pretended to fill 
with powdered sugar, but into wdiich he no doubt introduced a fatal dose of 
aconitine — peihaps the w'holo of two grains which he had iiurchased a few days 
previously, 'rhis w«as done under the j>retence of showing the youth how to use 
the cai)Hiiles for taking naustjous medicinc^s. Lamson then made a hasty departure. 
Twenty minutes or half an hour afterwards the victim was seized with pain in the 
stomach, which he at first called heartburn, and which he compared to pain which 
he had expeiieuced <m a former occasion when Ijamson liad given what professed 
to 1)0 a quinine pill or powder. In a box belonging to John there was found, after 
his death, a packet of quinine powders, some of which were mixed with aconitine, 
whilst others were free from that poison ; and also pills containing quinine and 
aconitine. There is no donht that attempts hud been made on John’s lifo on two 
previous occasions by the administration of those articles furnished to his brother- 
in-law by Tiauison. The boy was taken upstaifs, and ho vomited, and was in 
great pain. Ho said his skin felt all drawn np, and that his throat burned. 
"When first seen by Ben y one hour and forty minutes after the administration 
of the poison, he was lying on the bed, with groat pain in the stomach. He 
complained of the skin of his face being drawn, of a sense of (ronstriction in tho 
throat, and of being unable to swallow, lie retched violently, and vomited a 
small quantity of dark browm iliiid. Half an hc)nr later ho was also seen by 
Little, and two hours and three-quarters after the poison was swallowed, a 
quarttw of a grain of morphine was injected beneath tho skin. This somewhat 
case<l the patient’s agony ; but the symi)toTns returned with incu’eased sevtu'ity. 
At one time he was wit£ clifticiilty kept lying down by tho united force of two 
men. An hour later the morphine injection was repeated — one-sixth of a grain 
being used. Twenty minutes later ho died, having been eoiiscious almost to tho 
last. Death occurred four hours and five minutes after the adininistratiou of tho 
capsule, and not (juito four hours after tho commenceinent of symptoms. At 
the post-mortem examinatiou, made by Bond, the only nnusiial appearances 
were — redness and inflammation of tho cardiac end of the stomach, which had 
a blistered appearance ; great congestion of the first portion of the small iutostino 
(duodenum), and patclios of congestion in other portions of tho intestine in a 
lesser degreo. l.’he brain was hyperoDmic. Tho membranes of the spinal cord 
were congested. The lungs w'oro much congested, more especially towards tho 
posterior parts. Tho heart was very flaccid, and as if sodden, and stained with 
blood-pigment. 

Tho case of the man Hunt, who, in 1863, destroyed his wife and children by 
prussic acid, present.s some features of interest in reference to the 8ym])tom8 ami 
appearances produced by tincture of aconite. The tpiantity of tincture taken by 
him was not determined ; hut the man was soon afterwards seized witlx violent 
spasmodic retehing, the face was pale, the skin cold and clammy, the pulse small 
and hardly perceptible, and the action of the heart feeble, Tlxe pupils were mueli 
dilated, and the eyes brilliant and .sparkling, tlie breathing quiet and regular, 
excojit during tho fits. He complained of pain in his heart. In attempting to 
walk, he staggered, and had no power to raise his arms. He was perfectly con- 
scious, called for writing materials, and wrote a few linos. Ho then became 
suddenly worse, and a quarter of an hour before liis death ho lost all power and 
sensation in his limbs, the sharpest pinches producing no impre.ssion. The pulse 
was imperceptible. There wore no convulsions, but complete relaxation of tho 
limbs at death, which appeared to arise from syncope three-quarters of an hour 
after he hail taken the poison. On hisj)ectiou f()rt 3 ’'-two hours after death, there 
was great rigidity of the muscles. The suhstanco of the brain was firm and 
healtny : the vessels on the surface were filled with blood. The heart was healthy : 
the right side was greatly distended with dark fluid blood ; tho left side contracted 
and quite empt 3 \ The lungs were healthy. In tho aMoincn the viscera were 
health 5 ^ with the exception of the stomach and duodenum. Tho mucous mem- 
brane of the stomach had a bright rod colour at the larger end. There were marks 
of irritation, with softening and separation of the mucous lining, tho wliolo of the 
membrane being in a highly corrugated condition. Traces of aconitine wore found 
in the contents of tho stomach. The deceased had provided himself with an ounce of 
the tincture of aconite, and hud swallowed the greater part of this mixed w ater. 
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I'lie following note on a case is taken from the li, M, J.^ 
Kpit., 1897: — 

Robinson (Host, Med, and Snnj, Journey August 25th) reports the case of a soldier 
who, after a debauch, took about two drachms of tincture of aconite. He was 
seen an hour later, when lie was recumbent, tossing his limbs about and com- 
plaining of numbness and cramps in the arms and hands ; his radial j)ulse was 
iiiiporceptible, carotid 119, respirations 19, pupils slightly dilated but sensitive, 
nose pinched, extremities cold, face bedewed with cold sweat ; at times ho lapsed 
into unconsciousness. Between one-tonth and one-fifth grain of apomoiTihine 
hypo<lermi(;ally produced vomiting, and the stomach was thoroughly washed out 
by means of a tube. At intervals in the course of four hours — by which time he 
was out of danger— he was given hypodermic i!ijections, amounting in all to 
twenty-five minims of tincture of digitalis, forty-five minims of aromatic spirits 
of aiiimoni.'i, and twi) drachms of brandy. Robinson considers that digitalis 
is far superior to ati*opine or strychnine as an antidote to aconite, but that 
stimulants must also he used to gaiu time for the digitalis to act. 

TIic following is one more illustration of the folly of keeping 
liniments, etc., in ordinary bottles alongside medieino for internal 
use : — 

On December 12th, Mr. T. T. T., aged seventy-five, about 10.50 p.m., went from 
liis bedroom into an adjoining room with the intention of taking a bronchial 
mixture, hut by mistake took hoM of a threc-ounco bottle containing ocpial parts of 
lin. aconiti, lin. belladoii., and lin. chloroform., of which ho swallowed twelve 
drachms before ho discovered his mistake. A relative at once administered an 
emetic? of mustard and water. 

At 11 i).m. ho was found sitting supported on the side of the bed, retching 
violently. Duly slight emesis had occurred. His face, which had an expression of 
extreme anxiety, was covered with a clammy jjerspiration, and was drawn and 
pallid. The pulse was full and regular. He coinidained of a burning sensation in 
the epigastric region and extreme siiftbcatioii. 

Apomorphine one-tenth grain injected hypodeimically, followed by one ounce 
of brandy with water by the mouth, produced emesis in twenty seconds (very slight). 
As violent retching continued without further emesis, another hypodermic was 
given, but failed to produce vomiting. His speech now became lost, and the arms 
and hands wore in a state of clonic si)asm. TJioy rapidly became fixed tonically, in 
an arched position in front of the chest, with the hands midway between proiiation 
and supination and the thumbs fiexod into tlie palm. T'he legs were flexed on the 
thighs and the thighs on the abdomen. 

A hypodermic injection of digibilin, one-fiftieth grain, was now given and a 
sinapism aj)plio<l to the ciirdiac region, but nevertheless the pulse became feeble 
and irregular ainl the heart’s action weak. Ho now became unconscious; the 
pupils wore dilated and did not react to light, and there was no corneal rollox. The 
lips were blue, and the face livid, with frothing at the mouth. At this time, twenty- 
five minutes after the swallowing of the mixture, the radial pulse became 
im])crcoptil>lo and the heart’s action very iri-ogiilar. The body and extremities 
wore cold and clammy, and the urine escaped involuntarily. 

A hypodermic injection of twenty rairiiins of other was administered and 
artificial respiration commenced, but at 11.30 p.m. the patient expired {B, M, «/., 
1, 1896, 399). 

The following case {Lancet, 2, 1897, p. 1466) is well worth record 
041 account of (1) its connection with quackery and (2) the difficulties 
of estimating aconitine : — 

At an inquest held not very long since the jury returned the following 
verdict: “ The deceased man died from cardiac failure produced by a poisonous 
dose of aconite contained in a bottle labelled Wallace’s specific No. 1.” As a 
sequel to ibis finding the Treasury instituted a prosecution against Wallace, who is 
described as “ a homoeopathic practitioner.” Upon conviction he was fined in all 
£20 12«. for selling a poisonous drug to a person not known to him without inquiiy, 
without entering the fact of such sale in a book, and without being a chemist 
registered for the sale of such drugs. On that occasion Dr. Lu£E, one of the official 
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uualysts to the Ilome Office, depoBod that an ounce bottle contained one twonty- 
soventhof a grain of aconitine, and that a sixth part of an ounce might prove fatal. On 
November 12th a second Treasury prosecution also resulted in a conviction, and the 
sum total of the fines amounted to £62 The so-called “ Specific No. 1 ” is a 
patented medicine, prepared according to the sjiecification which was submitted to 
the Patent Office on March 3rd, 1897, and accGjdod on May Ist, 1897. In tliis 
specification the following statement occiim : “It [the invention] consists of a new 
method of preparing a wateiy alcoholic tincture of any part of the plant called 
aconite, which shall retain its curative physiological properties without the gi’eater 
part of its toxic eleinoiits. The chief poisonous alkaloid or principle of aconite is 
aconitine, and by the method of preparation hereinafter to be described its toxic 
properties are wholly, or in great measui'e, eliminated whilst its curative value 
remains.’^ For the dehmeo it was alleged that the method of prej)jii'atioii ensured 
the destruction of aconitine or its being broken up into comparative harmless 
8ubstanct\s, and in support of this contention direct cvidoiico was given by Mr. 
AVyiiter Blyth, public analyst to the parish of St. Marylobotie, who sf iitod that as a 
result of his analysis ho found 0*09 grain of an alkaloidal residuum from an ounce 
bottle of the specific, that this residuum had a bitter taste, and reduced the salts (d‘ 
silver, characters not ]posscs8<Ml by aconitine. lie concluded that tlio rosiduuiri was 
a mixture of heiizoil-acoiiino — a very small portion of aronitine and a little 
aconino. There was about grain of aconitine in the one-ounce bottle. 
The results of Dr, Luff’s analysis varied from those of Air. 13l3^th to a singular 
degree. From an ounce bottle examined in January, 1897, ho extracted Jy grain 
of aconitine. From an ounce bottle analysed in Juijs 1897, he obtained grain 
of aconitine ; whilst from a like quantity of the “specific” made by him 
according to the specification the yield of aconitine was gniin. Dr. Tiiiff 
has had almost unrivalled experieuco in the study of the chemical nature 
and other ])ropertics of aconitine, and his official position is a warranty of 
his scientific attainment a and reliability. It is, moreover, remarkable that 
the results of his three analj'ses should have so closelj'' coincided, the quantitj" 
of aconitine to the ounce varying only from to gi’ain. As there is no known 
tnistworth}" chemical test for aconitine Dr. Iniff resorted to physiological experi- 
ment. lie found that gr*dii of the alkaloid extracted from the contents of the 
oxince bottle of the “specific” killed a mouse in eighteen minutes with the 
symptoms of aconitine poisoning. To check the results of the experiment he at 
the same time injected into another irioiise of the same weight and the same 
species the same weight of ordinary aconitine. The animal succumbed in the 
same time and in like iiuinnor as the other. It is not necessary b) call into 
question the results obtained bj" Mr. Blj'^th to prove the accuracy of Dr. Luff’s 
deductions. It is quite possible to accept both as substun tiall}’^ coiTect. Such 
a course would, however, lead to the conclusion that the contents of the different 
bottles of the “ specific ” varied enormousl}^ and to a degree which showed 
that no reliance could bo placed on the alleged composition of the (lontents of a 
pai’ticulav bottle offered fur sale to thepuldic; that in fact the so-called remedy" 
can be looked upon in no other light than as a mixture dangerous to human life. 
To contend that the Patent Office approved of the specification, atid that, too, 
without objection from the Phannaceutical Society, goes for nothing in extenua- 
tion. The patent was granted on the assum})tioii that tho mixtuie did not 
contain tho poisonous ju*oporties of aconite, and aiij' inaction on tho pai t of tho 
Pharmaceutical Society cannot bo biken oven ns a tacit admission of the 
harmlessness of tho “s 2 ) 0 cific.” Tlio j^ublic need ]>rotection, and wo heartily 
iHjngrutulate tlie Homo Office on their thorough ex 2 >osure of a miserable piece 
of quackery and illegality. 

In the Lancft, 1861, 2, p. 170, it is stated that a lad^^ recovered who hijd 
swallowed two teasj^ooiifuls of tincture of aconite by mistake for laudanum, which 
she had boon in the habit of taking in large doses. After she had swallowed the 
aconite she could not rise from her seat, and exclaimed that she had lost tho use of 
her logs. She complained of a burning stiiisatioii in the throat and constriction at 
the chest. Her mind was clear, and she had no feeling in her arms and logs. The 
Hsun 2 )lonis subsided in two hours, and she recovered in eight hours. Vomiting had 
been oarl}'^ })ronioted by emetics. In \862, a man died from the offocts of two grains 
of extract of aconite taken in two pills. As in other cases in which active ])oisons 
have been administer^^d in pills, the symptoms wore a long time in appearing, but 
when they once commenced lhc?y luoiiceded rai)idl 3 ' to a fatal torminati oj). 
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A CfiSG of poisoning by decoction of this plant occuiTed to Sayle. A man, sat. 39, 
hoilod the fresh stalks and loaves of aconite in half a pint of beer until it wtia 
reduced to a quarter of a pint : he then swallowed half of it as a medicine. An 
hour afterwards ho was found in bed rolling his arms about and foaming at the 
mouth ; tlie pupils were widel}'’ <lihited, the legs wcro paralysed, tho skin was cold 
and clammy, there was great nausea, the jnilse was scarcely perceptible, and ho 
was perfect ly insensible, lie died soon afterwards {^fexL 'Times, October 18th, 
1845, p. 70). 

In 1880, three cases of poisoning by crj'^stallised nitrate of aconitine occui*red in 
Holland (Schmidt’s Jahresh,, ISO, p. 122; Bert, Klin, Wocheuschr,, 1880, p. 337) ; 
and one of tliom proved fatal. The first was the case of a weakly man, sixty-ono 
3 ’'eavs of age, suffering from chronic bronchitis and a febrile attsick. Eorthis there 
was prescribed a solution of nitrate of acoiiitino. Tlie patient took five drops, con- 
taining ‘000 of a grain of the uitrat-e, at 7 p.m. This produced aii astringent and 
burning histn in the mouth, extending to tho stomach. At 9 p.m. tho (lose was 
increased to twenty drops ( — ‘025 of a grain); and this dose was repeated at 
8 a.m., 11 a.m., 4 p.m., 9 p.m, ; next da}^ ut 10 p.m., a final dose of ten drops 
(=*012 of a grain) was biken. In all one-seventh of a grain of the nitrate was 
taken in seven doses. After each dose the patient was seriously indisposed, so 
that eventually his life was in jeo^^ardy. The symploms were a feeling of coldness, 
cold clammy perspiration, severe vomiting, difficult respiration, great lassitude, 
and the patient felt as if lie were about to bec^ome i>aiulyscd. There w(U’e inter- 
mittent deafness and blindness, and spasmodic Iwi tellings of tho whole bod}", but 
more especial!}" of the muscles of tlio face. At one time lie felt that he was dying, 
and stated that he had lieen ])oi.soned. The respiration became stertorous an(i 
quickened; tlien slow and ga.sping. I'horo was no loss of consciousness. It is not 
stated that there was aii}' loss of sensation, or any actual paralj^sis. 

in the second case, a man, vet. (>2, took an un(ietormiued dose of tho same medi- 
cine. When seen he had cold clammy porspiration, a weak, irregular, dicrotic 
])ul8e, and was (ionscious. The respirations wfwe short, laboured, irregular, and 
superficial. Tho pupils w'ere contracted, and njspouded fooblj'’ to light. There was 
no difficulty in swallowing. There was groat procoi*dial anxi(»ty, and facxca Mj)-- 
Itorrutica, Suddenly tho pulse entirely c(>asod, tliough the cardiac beats could still 
1)0 feebly heard ; and a doatlily pallor supervened. TTio patient rolled from side to 
side of the bod. The pu})ils were now dilated. Tonic convulsions of tho facial 
muscles sot in, with trismus ; then three hours after the dose general clonic convul- 
sion, find the patient lost (jonsciousiioss. In Jive or six minutes musoulfxr relaxation 
ensued, but the convulsions returned in a (piartor of an lioiir. An hour later death 
appeared imminent. Vomiting now sot in, the i)uls(^ improved, and in twenty-one 
hours tlm man was convalescent. 

Tho third case tenriinatcd fatall}". Dr. Maj-er, who liad |)roscribed for the above 
patients, In'mself took from fifty to sixty^ drops of tho solution of nitrate of aconi- 
tine prescribed for <he first patient. This corresponds to one-thirtecntli to one- 
twentj^-first of a grain of the nitrate. It ma}" bo iissumed that tho dose was pro- 
bably one sixteenth of a grain. Tho syinj>toms commenced in an hour and a half; 
but the}" were not accurately noted till 8 p.m., four hours after tho alkaloid had 
been taken. Ho was then found with a small, weak, irregular, but not slowed 
pulse, cold skin, and contracted pupils. Ho had an a.stringent and burning pain in 
the inoulh, extending to the stomach, and difficult}" in swallowing. The tongue 
was swollen. There was gre^at precordial anxiety. He comj)lained of burning 
pain, weakness, and heaviness of tlie limbs — especially the lower — which felt cold. 
Suddenly vision was lost, and tho pupils became dilated. Soon, however, they 
again contracted, and vision was restored. Vomiting was procured by tickling tho 
fauces. At 4.40 p.m. severe convulsions first sot in, with stertorous respiration, 
singing in each ear alternat(dy, and deafness. Ether was emj^loyed hypodermically, 
and its use was followed by renewed vomiting and convulsions. The pulse, never- 
theless, improved, and other was again injected. In a few minutes there was 
ronewal of severe vomiting and convulsions, and the patient became unconscious ; 
the pr.lse failed, aud death ensued at 9 p.m., without i*eturn of consciousness, five 
hours after tho administration of the fatal dose. On post-mortem examination tho 
viscera were unusually charged with blood, and there was considerable hypenomia 
of the stomacjh and small intestines, so that tho colon aud rectum appeared pale and 
bl<K)dle88 by contrast. The intestines contained fteces, there having been no stool 
pnssj»d y*aring the illness ; and the bladder contained two and a half ounces of urine. 
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In 1882, a medical practitioner named Lainson was tried, coiivicfced, and 
executed for the iaiu*der of liis brother-in-law, Percy Malcolm John (/if. v. Larnsmif 
C. C. C., March, 1882). ^.rhis is the only known case of the homicidal use of 
aconitine^ and the only recorded case of fatal poisoning b}’' Jilnglish (Morson’s) 
aconitine. 


Poisoning by ^Etitusa cYNAnuM (Fool’s Parsley). 

Source and Method of Occurrence. — Fool’s parsley, or lesser 
hemlock, is common in omdciis in some districts. The leaves so 
closelj’^ resemble tliose of ])arsle3^ that -tliej" have often been gathered 
for them by mistake. 

That tlie root of this plant contains a most energetic poison, and 
that it is cai)able of pi’oduciiig ra])idly fatal effects, is apparently shown 
hy a case in which death took place in an hour. 

A girl, aged five yeaivs, in good health, ate the l)iill).s of the icthiisa by mistake 
for young turnips. She was suddenly seized with pain in the abdomen, followed 
by sickness, but no vomiting. She complained of feeling very ill. On trying to 
eat, she could not swallow. She was inca 2 )able of answei*ing questions, and her 
coiintenance bore a wild ex])ression. The lower jaw was so bxed by spasm us to 
prevent anything being intnjdnced into the inoutli. Slie then bocanio msensibh?, 
and died man iumr from the commencement of the symptoms; so far as could be 
ascertained, there were no coiivulsions. A se(joiitl chiltl, aged thrf)o years, shortly 
after eating the same substjnuu^, was attacked with ])ain in the stomach, sickness, 
vomiting, and profuse ])ersj)i ration. She soon recovered, with Iho exception of 
suffering severe griping pains without purging, but these disap])eared on the 
following (lay. A thircl child, of the same age, suffered from similar spn 2 >toins. 
Recovery in the last two cases was due to the plant having been eaten on a full 
stomach, and to the effect of early and copious vomiting {MaL ThneSy August 2.‘5rd, 
1845, p. 408). [The Editor loaves these cases as originally jniblished by Dr. Taylor, 
but it is (piifo obvious to any botanist thfit the plant eaten was 'twt 
for it has nothing like a bulbous root.] 

Two ladies partook of some salad, into which the leaves of this idaiit 
had been put by mistake for parsle3\ Tlie^^ soon exi)erienced nausea, 
with occasional vomiting, oppressive headache, giddiness, and a 
strong propensity to slct?[), at the same time that this was prevented 
by frequent startings and excessive agitation. There was a sensation^ 
of i)unge)it beat in tlie mouth, throat, and stomach, witli difficult}'^ of 
swallowing, thirst, and loss of aiqietite. There was numbness, with 
tremors of the limbs. Tlie two patients only slowly recovered from the 
effects of the poison (Churchiirs Botany”). 

Dr. John Harley lias [lublished exj^eriments (St. Thomas’ IIos^). 
Rep., 1873, p. 43) which sIkjw that fool’s i^arsley is not a iioison. 
Althougli the particular plants lie exiierimented with were not 
poisonous, there is evidence to show that other sjiecimens — if rightly 
named — are highly i^oisonous. The editor is inclined to think that 
danger from the plant is overrated, as it is not particularly commoi/> 
nor is it a sliowy nor in any way an attractive plant, nor commonlv 
recognised by those who are not botanists. 

AnalysiB. — It is knowui from garden parsley by tlie smell of its 
leaves when rubbed, which is iieculiar, disagreeable, and veiy ^liffereut 
from tliat jiossessed by the leaves of parsley. The leaves of fool’s 
parsley are finer, more acute, and of a darker green colour. Its 
flower-stem, which is striated, or sliglitly grooved, is easily known from 
all other umbelliferous idants by the beard, or three long pwadulous 
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leaves of the pai-tial involucrum under the flower. The flowers are 
white ; tiiose of tlie garden parsley are of a pale yellow colour. 

Case. — The following, reported by Dr. l3avisoii, in the B, M, «/., 2, 
1904, p. 124, requires veilfieation as to the identity of the plant : — 

On July Ist, 1901, I received a message to attend E. W., aged twenty-three, 
domestic servant, and found her to be suffering from severe abdominal pains with 
persistent vomiting and diarrhoea. Tho vomited matter was green- stained. The 
patient was oxtrornely collapsed, surface cold, radial pulse absent, heart boating 
at the rate of 120 times a minute, heart sounds very feeblo. The temperature was 
so subnormal as to be incapable of being registered by the ordinary clinical thor- 
mometer — the mercury not rising to the E. graduation mark. On inquirj' I 
elicited tho fact that on the previous daj’^ the patient bad eaten a considerable 
quantity of a herb gathered in the kitchen garden attached to the house, which she 
believed to ho “mustard and cress.” This proved to be ‘fool’s parsley’ {^Ihum 
ctfnapium) of veiy j^oung growth. Tho symptoms of i)oisoning did not come on 
until some twenty hours after ingestion. 

Morj)hine (for the pain) and stimulants were administered, and tho patient made 
a speedy recovery. 

Poisoning by Aloes (Sp. Var.) and other Vegetable Purgatives. 

These different substances, which are used in small doses as 
medicines, are liable, when taken frequently or in large quantities, to 
excite vomiting, purging, and other symptoms of irritation. Colocynth 
has occasioned death in several instances : in one case a teaspoonful 
ajid a half of colocynlli powder destroyed life ; and one drachm of 
gamboge, a medicine much used by quacks, has proved fatal to a man 
(Train’s ‘‘ (>utlines,” p. 150). Aloes and colocynth mixed are said to 
be the basis of the quack medicine sold under the name of Morison's 
Pills. These have proved fatal in many instances from the exhaiistiou 
j)ro(luced by excessive purging from the large quantity taken in 
frequentlj^ repeated doses. Our knowledge of the symptoms and 
appearances produced by these irritants is, indeed, chiefly derived 
from the cases which have proved fatal under this treatment. In 
the seveut(;enth volume of the Medical Gazette will be found four 
cases of this description. 'Phe most prominent symptom is exces- 
sive purging, with the discharge of lai ge (piantities of mucus ; tho 
individual becomes exhausted, and slowly sinks. In some instances 
the symptoms are those of inflammation and ulc,eration of the bowels. 
In 188(), a man was convicted of having caused tlie death of a person 
by the administration of these pills ; in this instance the death of the 
deceased was clearly due to the medicine, and on inspection tho 
stomach was found inflamed and ulcerated ; the mucous membrane 
of the small intestines was inflamed and softened, and there was the 
appearance of elliised lymph upon it. Holloway’s Pills are of a more 
innocent description ; the principal ingredient in them is aloes. In all 
•cases it imist be i*eineinhered that these drastic pui-gatives may cause 
serious symptoms, or even death, wlieji administered to infants, or to 
])ersoiis debilitated by age or disease ; and it is not necessary that the 
dose should he very large in order that the fatal effects should follow. 
The qyestion here will be, whether the medicine caused death, or 
whether it simply accelerated it, although in a legal view that which 
accelerates causes. 

lIiEiiAPicRA {Holy hitler) is a popular aloetic compound, and one 
death i.? reported to have been produced by it in 1837-8. There is 
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reason to believe that it is occasionnlly iised for the purposes of pro- 
curing criminal abortion. A man was tried and convicted of this 
ortence (Aylesl)arv Lent Ass. 1857, R< v. White), and tlie noxious 
properties of this compound then became a subject of inquiry. The 
dose, and the condition of the woman to whom it is administered, will 
of course affect the answer to this question. At the trial above men- 
tioned, it was probably considered to be a Jioxious substance within 
the meaning of tlm statute. The fact that, under the name of Pulvis 
Aloes cum Ganelld, it was formerly admitted into the British Bharma- 
copceias, cannot justify the mischievous uses to which it may be put. 
llierapicra is a snuff-coloured powder, of an intensely bitter taste. It 
consists of four parts by weight of aloes, and one part by weight of 
powdered canella bark. The proper medicinal dose was formeiiy fixed 
at from five to fifteen grains. Its injurious eflects on pregnant females 
are chiefly due to the aloes. This specially affects the rectum, and by 
contiguity, under violent irritation or purging, may affect the uterus. 
From the taste and colour which it imparts to licpiids, it is not probable 
that it could be taken by a female unknowingly. 

Death 1ms been caused by aloes taken in nitric acid ; but in this 
case the mineral acid was most probably the destructive agent. A 
singular case occurred in Germany, where a medico-legal question 
was raised respecting the poisonous properties of aloes. A woman, 
let, 48, not labouring under any apparent disease, swallowed two 
drachms of powdered aloes in coffee. Violent purging supervened, 
and she died on the following morning, twelve hours after having 
taken the medicine. On inspection the stomach was found partially, 
and the small intestines extensively inflamed. 4’here were no other 
particular appearances to account for death, and this was referred to 
the efiect of the aloes. 


Arrow Poisons. 

These perhaps hardly come within the range of a work on medical 
jurisprudence, for luckily the use of poisoned arrows is confined to 
certain tropical native races, but Dr. Stockman, of Glasgow, delivered 
an interesting address on them in 1898 to the North British Branch 
of the Pharmaceutical Society, which is worth the reader’s attention. 
It is contained in the Pharm. Jour, for 1898, pp. 550 and 585 : — . 

Ho states tluit the biishinen in South-West Africa uso local poisons difYering iu 
different districts. lie mentions, on tho authority of Baines, a poison made by 
smearing tho entrails of a Ciiterpillar on the arrow point, “ the action of which has 
a generic rosemblanco to snake poison.” Other tribes uso the amaryllis disticha, 
various species of Euphorbium and Acokanthera, alone or mixed with snake, spider, 
and beetle poisons. 

The Ohocio Indians, in Columbia, South Ameiica, also use a peculiar poison, 
derived from a tree-frog, the rhyllobates chocoemis, which they hold on a stick nean 
a fire, whoji the heat causes the glands of the skin U) secrete tho poisonous fluid. 
The ( -hoco Indian poison is innocuous when given by the mouth ; a few oxporimenls 
have been made with it in France, but its exact action remains rather doubtful. It 
is caymble of killing large carnivora. 

The most deadly are the arrow-poisons derived from the root wood of 
species of Acokunthcra, trees about fifteen feet high — A, achimpf-ri. A, dejlersii, and 
A, oua/)(u\ From these is prepared the deadly arrow- poison of the Somalis, knowfi 
now for a long time and very fully described by Burton {** First Footsteps in East 
Africa,” 1856). The poison is known as Waba, Wabayo, or Oiiabaio. It is a thick, 
tar-iike, watery extract, tho active constituent in which is a glucoside taiown ns 
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• ouabain (Amaud), and it is made by splitting up the root into STnall pieces, boiling 
these with water, inspissating the juice, and then fwidiug usually suako-veriom or 
other poisonous vegetable extracts. Burton says that cattle oat the loaves of the 
tree only if very hung^ 3 ^ and that the berries are edible. 

Besides the Somalis, the Wa Nyika, Wakamba, the Mussai Wa Nyainwesi, and 
many trilws of Eastern and Central Equatorial Africa iLse practically this same 
})oison, altliough there are many minor diHereuces in its composition among these 
different peoples. Many of the prepared poisons conbiin veiy irn'tating substances, 
which are productive of severe local sjunptoms in the wounded. Boehm states that 
the poisonous dose for a dog per kilo, of its weight is about iJjjth grain echujin, 
grain stro 2 )hauthiD, and jJoth grain oua])ain, which gives some idea of their 
extreme toxicily. 

In German South-West Africa, the Ovainbas also use a heart poison derived 
from a species of Adeuhtm^ while the Hlrophatdhna is wideU^ used on the Congo, on 
LakeNyassa, lhf3 Zambesi, Gaboon, Guinea, Cameroons, and Senegambia. Various 
Euphorhiiis and other imjiorfectly known plants aie also largcl}’' ein 2 )lo 3 "ed. 

Mr. Crawford Angus gives a graphic account of the ])oisous used in Azamba 
and Chapitalaiid in Central Africa. The natives use an arrow, the slightest scratch 
of which causes death, the jioisoii being known oiil}" to certain chief men, who 
<M}llect it and servo it out to the others. 

Tbo ari ow j^oisoii of the Pigmies is a inixtiiro of a cardiac poison and strj'chiiiiie 
jioison, with sonio others. Ifc is very deadly, and one arrow will kill an elephant, 
but Stublman states that in man, if the head bo at once extracted and the wound 
scraiiod and washed, fatal coiisoqueucos are fi oquentl}’ averted. 

Another set of arrow poisons which have a similar action on the heart are those 
made from the juice of the famous upas tree, the Upds nniim\ growing iii Borneo, 
Java, and adja(!ent parts. It is a vtuy largo forest tree, aiul tlie jxdsonous sup is 
obttiined from incisions made into the bark. Tho activo prin<;ii>l 0 — a crystiiliiiio 
glucoside called autiariii — ^is extrernel}'' xioisouous, and expovinients which 1 made 
with it showed that •QOOlo gram was sufficient to kill an ordinary-sized frog in 
comparison with •00022 gram stroplianthin and ’OOOJlT gram ure<;hitin. The sap 
is known as Ipoh Kayu (tree poison) among the Jiativos. It kills guinea-pigs 
and other small animals in a few minutes from stoppage f)f the heart, and has been 
used ill Cochin China against the French soldiers, who died in from half-ari-hour to 
several days aft(3r receiving their wounds. It is in use lliroughout the Eastern 
Archi[)elago ly nearly all the native peoples, pure, or mixed with snake-poison, 
scorpions, centipedes, other plants, and occasionally with arsenic. The dilferent 
prepared ])(d8ons vaiy greatly in strength, and one old s|)ecim(Mi which 1 examined 
was quite innocuous. 

Aconite root (.1 . ftTox), under the name of Bis, Bish, Bikh, and sometimes called 
tiger poison, is used as an arrow poison in Nopaul and along the eastern frontiers of 
our Indian Euqnre, and on tho French ami Oiinoso frontiers also most tn’obably. 
It is very active, but tho etiects of aconite are so well known tliat I need not linger 
over them hero. / 

We come lastlj" to the difforoiit species of Sln/rJtnnSy which are so largely used 
in South America, in tiie East Indian Archipelago, and to a much more limited 
extent in Africa for prciiariiig these poisons. Tho most famous of them is the Curare, 
first brought to hhiropo in 155^5 bj^ Sir Walter Raleigh. Under various names it is 
used over the immense tract of country conqaisod in the basins of tho Amazon and 
Orinoco and their tributaries. A voiy miiiuto and interesting account of its maiiu- 
fiicturo has boon given by Humboldt, from which it aiqiears that it is a concentrated 
extract made with cold water from the bark of several spocios of Sln/ckuoa, and that 
this is mixed with other poisonous and uou-i>oisonous ingredients to increase its 
•efficacy and consistence. It is not poisonous when swallowed, owing, it is said, 
to the slow rate at which it is absorbed, ami Humboldt saj-s that the Indians lick 
it off their fingers and use it as a sloniacliic tonic. Its harmlessne.ss when given 
ly the mouth has been frequently’^ confirmed by exact oxperimont. But when 
injected subcutaneously it juoves rapidly’^ fatal by jwvaly’sing the ends of the motor 
nerves in muscle, so that movement becomes impossible and death takes place from 
the respiratory muscles ceiising to act on tho chi^st wall. A largo dose kills in a few 
minutes, and there is no antidote known. Besides this action on tlio nerves, which 
is due to ciurarin, it has a j^aralysing effect on tho heart, duo to a second active 
principle, discovered by Boehm and named by him ciirin. 

In tb« Malayan Archipelago tho Htrychnoa or Upas iiente furnishes a sai> largely 
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iiKod for poisoiiiiiff arrows, and tliG active principles being stiychnine and brucine, 
we get tne well-ktiown convulsant effect of these siibstances in animals or men 
struck by the arrows. 

I have, however, examined the root bark of two species of Slryclmoa used as an 
arrow poison by the natives of Perak in the Straits Settlements, and found that both 
had a marked digitalis- like action on the heart, ns well as a curare-like action on 
the motor nerves {/.(th, Ifoy, Co/L Phys. Kd., vol. vi.). These are mixed with 
a third substance called “prual,** which paralyses the muscles. When those 
diffei’eiit ingredienis are mixed they form a most efficient means of dealing death, 
seeing that they i>aialyse simiiltaneously the heart, the motor nerves, and the 
voluntary muscles. 

In conclusion, I may just iriontion two other poisons, neither of which is perhaps 
thoroughly authenticated , Uhe Aiiios in Ja]>an are said to use a preparation made 
from aconite and tobacco, while the natives of the Now Hebrides are stated to smear 
their arrows and s])oars with damp earth containing tho tetanus bacillus, so that a 
cut infects their victim with this disease. It is more probable, perhaps, that the 
wounds inflicted by these weapons sometimes become infected witb the bacilli 
through the ordinary channels. The North American Tiuiians do not use arrow 
poisons, nor do the aborigines of Australia, so far as is known. 

In S})ito of tho largo number of arrow poisons which aro known to us, the toxics 
actions aro not very numerous, and cini ho roughly classed under five headings 
(although this does not includo all, especially locally irritating substances) : 
(1 ) Those which .act on tho heart and muscles, like digitalis ; (2) those which act on the 
nerve-endings, like curare ; (3) those which act on the nervous sysk^m and heart, 
like nc.'onite ; (-1) those which act on tho spinal cord, like strychnine ; and (6) those 
which have an action something liko siiako-poison. 

On ail antidote to these poisons the following paragrapli appears in 
the Vhann, Jour, for 1897, ]). 458 : — Tho attontion of the CTOvernineiit 
lias recently boon directed to the subject of arrow poison by the fatal 
results following tlie wounds caused by poisoned arrows in Uganda, 
and specimens of the arrows with the poison on tliein liave, it appears, 
been sent by tlie Maixpiess of SaJisbury to the Royal College of Physi- 
cians for investigation, in the hofie that some antidote might be devised. 
The chief poison used in this part of Central Africa is evidently an 
Acokanthera (see Pharm, Jour. (3], vol. xxiv., p. 41), and an antidote 
to its action would in all probability prove an antidote to the poison 
of the arrows. 'Phanks to the researclies of Professor T. R. Fraser, 
of Edinhiirgli, we are now in possession of a knowledge of the physio- 
logical action of the plant, and it should not he difficult to find a 
physiological antidote. Meanwhile, however, news has arrived from 
Uganda that Dr. Maepherson, who was with the Grant Column on tlie 
way to the Man Mountains, west of the Uganda Road, lias discovered 
that the injection of a solution of strychnine answers tlie purpose of an 
antidote. He was able to bring round to life men wounded with the 
poisoned arrows, wliere jireviously the wounds liad generally proved 
fatal. Should tlie investigations made by the College of Pliysicians 
prove that Dr. Macphersoifs remedy is entirely successful, the fact will 
probably prove useful in two ways, for another antidote to strychnino 
poisoning will have been addtid to tliose already known, if, as may be 
presumed, the drugs should be mutually antidotal. Otlier African arrow 
poisons contain Sirophanthus^ and as stropbanthin belongs also to the 
class of cardiac iioisuns and to the same natural order, it would he 
important to determine whether strychnine is also antidotal to Stro- 
phanthua.'" Those who are interested in the subject are referred to 
JSrieper Dent. Med. IJ'oc*//., January 18th, 1900, September 28th, 1900, 
and March 81st, 1902. 
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> Poisoning by Artemisia (Sp. Var.). Oil of Wormwood. Absinthe. 

Source and Method of Occurrence.— A liqueur called 
Absinthe owes its properties to the iiresence of this oil, with a large 
proportion of alcohol. It has been much used in France, and its 
effects when taken in excess are those of a narcotic poison. Accord- 
ing to Legrand it causes derangement of the digestive organs, intense 
thirst, restlessness, giddiness, tingling in the ears, and illusions of 
sight and hearing. These symptoms are iollowed by tremblings in the 
arms, hands, and legs, numbness in the limbs, loss of muscular power, 
delirium, loss of intellect, general paralysis, and deatlx. 

Magnan, who had under his observation two hundred and fifty 
patients more or less injured in health l)y the abuse of this intoxicating 
liquid, and Avho has besides performed numerous experiments on 
animals, states that epileptic convulsions are generally observed in 
these cases. Delirium tremens is the ordinary result of the abuse of 
alcohol, but the epileptic attacks are specially referable to the absinthe. 
Magnan describes it as “absinthe epilepsy’’ (Husemann’s Jahresbe- 
licht, 1872, |). 499, and Houchardat’s “Ann. de Therap.,’' 1872, p. 66). 

U’he following is the report of a case of poisoning by this oil. A 
druggist’s shopman was found early one morning by his master, lying 
on the floor of the shop, perfectly insensible, convulsed, and foaming 
at the mouth. He was in a short time no longer violently convulsed, 
but was still insensible ; the jaws were clenched, and the ])upils dilated. 
The pulse was weak, compressible, and slow. From time to time he 
uttered incoherent exjxressions, and attempted to vomit. Repeated 
doses of stimulants, sal volatile and water, lime water, and an emetic 
of mustard and sulphate of zinc Averc administered. Free vomiting 
ensued, and consciousness partially returned. Artificial warmth was 
applied to the limbs, and brandy given at intervals, with draughts of 
milk and lime water. He gradually recovered. The matters vomited 
smelt strongly of oil of wormwood, and the nature of the poison was 
placed beyond doubt by the discovery of the bottle, with marks on its 
mouth of the oil having been recently ixoured out. The druggist stated 
that at least half an ounce had been taken. From the persistent smell 
of the oil ill the ejected matters, after repeated vomiting, it is probable 
that this was even less than the real quantity. The man, on recovering, 
had totally forgotten all the circumstances connected with the case, and 
persisted in stating that he knew no reason why he should have taken 
it. It is, hoAvever, probable that he imagined himself suffering from 
worms, and sought relief in an unusual dose of this oil (see “Ann. 
d'Hyg.,” 1863, 1, p. 227). 

Analysis. — Absinthe has a greenish colour, an aromatic odour like 
that of aniseed, and a hot pungent bitter taste. It acquires a milky 
^appearance on the addition of water, owing to the separation of essential 
oil from the alcohol. It is a strong alcoholic mixture of oil of aniseed, 
oil of wormwood (of which it contains 0'02 to 0*04 per cent.), and other 
aromatic substances. 

Poisoning by Artemisia maritima. 

Source and Method of Occurrence. — The dried unexpanded 
heads ^ this plant, whicli is not uncommon on the coasts of the British 



700 


POISONING BY AllTEMISIA. 


Islands, form santonica, or wormseed, from wliich a glucoside known 
as santonin is obtained ; it is niueh used as a vermifuge, and cases of 
poisoning from idiosyncracy and overdoses are known. Santonica 
contains from 2 to 2^ per cent, of santonin. 

Santonin lias betm occasionally mixed with and mistaken for 
strychnia or vice versa. 

Toxicity and Fatal Dose- — The toxicity of santonin must be 
reckoned as rather high, for about two grains of it have proved fatal to 
a child, aged live and a half years, in twelve hours. Recovery, in a 
child, has, however, followed after taking ten grains. Recoveiy has 
taken place, in a man, after taking an ounce of santonin in mistake for 
Epstmi salts. 

'J’he official dose is for an adult two to five grains, and for a child 
a year old one-half to one-third of a grain. 

Symptoms. — (i.) The siiecial symptom is a peculiar disturbance 
of vision, olijects appearing at first blue, then yellow ; finally colour- 
blindness results for some time. This curious fact is explained by 
llufner and Helmholtz as being due to the action of the santonin on the 
violet-seeing elements of the retina, which are first excited, producing 
the blue vision, and then paralysed, producing the yellow vision, (ii.) 
Headache, giddiness, and a species of intoxication frequentl}^ occur, 
(iii.) Gastric pain, vomiting, and laboured respiration may be produced, 
(iv.) In large doses convulsions, stupor, loss of consciousness, and 
<Ieath from collapse occur, (v.) TJie urinary secretion is increased, 
and the urine is coloured saffron-yellow (Luff). 

Treatment. — Tlie stomach should be emptied and washed out by 
means of the stomach-pump or stomach-tube ; if neither of these be 
])rocurahle, an emetic of mustard and water should he given. Stimu- 
lants should he administered to counteract the depressing action of the 
poison, and if convulsions are present, they should he treated with 
potassium hromide and chloral (Luff). 

Post-mortem Appearances. — Nothing characteristic. 

Analysis. — Santonin may be extracted from acid aqueous solutions 
by shaking out with chloroform ; it will not come away from alkaline 
solutions, as it plays tlie part of a weak acid, forming combinations witli 
alkalies which are soluble in water. 

A solution of sodium hydrate produces a violet-red colour Avith 
santonin. Dragendorff has devised a modification of a former tesi; 
wliich is thus jierformed : — A little sulplmric acid diluted with half its 
volume of water is added to some santonin, and gently lieated until a 
yellow colour is produced ; when cold a few drops of a very dilute 
solution of ferric chloride are added, and on again warming a blue or 
reddish-violet colour is produced (Mann). 

Luff' thus describes the sulphuric acid test: — 

Strong sulphuric acid is diluted witli half its hulk of water, a little 
of the diluted acid is added to some santonin in a porcelain dish, and 
the mixture warmed on a water* bath until a j^ellow colour is developed ; 
while warm a few drops of dilute solution of ferric chloride are added 
<iroi) by drop ; as each drop falls in, a ring of a beautiful red or reddish- 
violet colour is produced around each drop, changing to purple, and 
afterwards to brown. 

The presence of santonin in the urine may usually be ascerbuued by 
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the addition of a little sodium hydrate; if present a red colour is 
produced. Rhubarb present in the urine yields the* same reaction ; 
but if, after the addition of sodium hydrate, excess of milk of lime 
is added, and tlie urine afterwards filtered, the filtrate is colourless it 
the reddening is due to rhubarb, but retains its colour if it is due 
to santonin. 

It crystallises in four-sided tables, which have the remarkable property 
of ac(i Hiring a brilliant yellow colour by exposure to light {photo- 
santonin). It is not soluble in cold water, and has no taste; but it is 
soluble in alcohol, and the solution has a bitter taste. Its best solvent 
is chloroform, four and a half i)arts of which dissolve one part. It melts 
at a high temperature, and sublimes in white crystals a few degrees 
above its melting point. Nitric, iodic, and sulphuric acids have no 
action on it. Sulphomolybdic acid produces a pale reddish-brown 
colour. Bichromate of potash added to the mixture with sulphuric 
acid produces no colours like strychnia, but only green oxide of 
cliromium. 

Cases. — A man gave to his daughter, mt. 10, about 156 grains of wormsood for 
tho cure of worms. In two or three hours she was seized with violent vomiting, 
followed by convulsions, with coldness of skin. Tho following day wonns wore 
discharged. She was seen by Dr. Linstow on the third day. There was sevens 
vomiting, with (jonvulsions, the pupils wore dilated and insensible to light. Tho 
girl was drowsy, and sulTored from some pain in tho stomach. 8he died before any 
medicines (H)nld be employed. Tho body was not inspected ( Vierieljdhrsschr,^ 1874, 
vol. 8, p. 81). 

Mann records the following cimous case of chronic poisoning by 
santonin : — 

A boy, aged eleven years, who, on account of pain in tlio abdomen, which was 
supposed by his mother to be <Iuo to worms, ha<l santoniji given t(» him for months. 
Clonic sjmsins then developed, to combat which tho doses of santonin were increased. 
Paralysis, twitchiiigs, dizziness, pain in the head, vomiting, yellow and violet 
vision, sparks before the eyes, and finally loss of speech occunod and necessitated 
medical advice. Undm* treatment tho i)ationt was able to walk in six weeks, but it 
was nine weeks before ho regained tho power of speech. 


Poisoning by Arum maoubatum. 

Source and Method of Occurrence. — 'rhis plant is a common 
British plant, putting up its leaves and spathe in early spring. It is 
popularly known as “lords and ladies,’* and children occasionally 
suffer from chewing parts of the plant. The editor is informed 
that during the potato famine in Ireland large quantities of the 
big bulbous root of the plant were dug up and eaten. When 
• eaten raw they produced toxic symptoms, but after boiling they 
appeared to be innocuous. The following, witli the exception of 
the doubtful case given under Soianum nigrum, is the only case the 
editor can refer to : 

All tiiquest was held at Combo St. Nicb<dns, near Chard, on April 7th, upon 
tho body" of a girl, aged three y’oars, who had died suddenly after having eaten some 
plants in the garden. A i>ost-mortein examination showed that death was duo to 
poisoning with the loaves of tho arum mticulatuin, and a verdict of death from 
accidental poisoning was returned {Lancet ^ 1, 1900, p. 1176), 
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Poisoning by Aspidhtm filtx-mas, or Oil of Male Fern. 

Source and Method of Occurrence. — Tlie official preparation 
extr. filieis licjuidiim, dose 45 to 90 minims, is obtained from the 
rhizome of the ordinary male fern aspidium filix-mas. 'Fhe fern is 
a common one in England. Cases of poisoning by it are rare, but 
even fatal ones are recorded (iiifra). 

Toxicity and Fatal Dose. — The medicament depends for its 
active properties on the presence in it of acidnm filicinum, which is not 
t)fficial, but tlie dose in the Extra Pharmacopoeia is given as six to 
fifteen grains. It cannot therefore be considered as a very virulent 
poison. 

Treatment. — If spontaneous vomiting does not occur, the stomach 
should be emptied either by the tube or an emetic, after which 
general treatment will be required, and probably the administration of 
stimulants (Mann). 

Case. — The editor is indebted to Dr. C. F. Wakefield for the 
following case. It occurred in 1898. 

A man, jet. 2o, at 10.30 a.m., took oiglit ton-minim capsulos of oil of male fern ; 
at 11.30, Epsom salts, oiio ounce, at once ; 3 — 5 p.m. attended his cows ; 8 — 10 p.m., 
at the inn, whore he dnmk two ])ints of beer only. He had no food all day; he 
walked home, half a mile, shut up his chickens and poultry for the night and talked 
to his wdfe (piite rationally. Uo then, about 10.30, stooped down to take oil his 
booths, and was sick two or tlu*ee times, vomiting “ half a i)ailful,*^ Bowels hud 
been open six times during day. 10.30 — 12.30, ho was ([uite unconscious; 
boforo becoming so live men held him down to prevent him biting. I washed him 
out, but only got awa}’^ a lot of glairy mucus. Ho came round about 1 a.m. 
Pulst^ l‘i0; feet cold. He had previously taken eighteen five-minim capsules, 
followed by castor-oil immediately. “ It all went through in half an hour.” The 
chemist sold tho box of three dozen capsules without anj^ directions or advice. 

Tlie following cases are related by Mann (“For. Mod.,” p. 570) : — 

A man, thirty years old, was given a draught containing one ounce and a half 
instead of one drachm and a half of the extract of male fern, which he took in two 
doses. Soon after the first dose lie felt unwell, and after the second, which was 
given some hours subsequently, lie began to vomit, and was purged ; then followed 
cmmi^s, profuse sweating, delirium and coma, which ended in death about twenty 
hours after the draught was taken. At tho necropsy the omentum and tho 
peritoneal covering of tlie small intestines were bright rod, and in the sub-mucous 
tissue of the stomach Wf‘ro eccbymoses with linear extravasations on the surface of 
tho mucous inembrano. An instructive case is related by Froym’, in which a 
child, aged two and three-quarters, took eight capsules- each containing about 
fifteen grains of extract of male fern, along with the same quantity of castor-oil — 
in five hours ; sho becamo somnolent and as though paralysed, and died after the 
occurrence of some spasms. Section showed petechial ccchymoses in the mucous 
membrane of the stoimich, pronounced injection of the mucous membrane of the 
intestines and venous filling of the various organs. Tho iiitorosting point to note 
is that three weeks previously tho child took double tho quantity of the extract, 
but wUhont the a(8to7'-ofl. A case is recorded by Hofmann, in which a child, five 
and a half years old, had veiy nearly two drachms of the extract given to her in ' 
throe di’aughts ; death took place in six hours, with s 3 ’^mptom 8 of trismus and 
geneial spasms. Much of the same appearances was found as in the other cases. 

Tho case recorded bj'’ Froyer has a practical bearing. The toxic propoHies of 
the extract of male fern are augmented by tho presence of additional oil to that 
contained in the extract itself ; tho same child tolerated twice as much of the 
extract alone as that which proved fatal when given in combination with castor- 
oil. It is advisable, thoieforo, not only to avoid giving a mixture of the extract 
with castor-oil, but also to give some other laxative than oil, if one is subsequent!}' 
needed. A case is recorded by Schlier in which an adult very nearly lost Jier life, 
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probably owing to a biblespoonfiil of cfistor-oil boitig givoii oiio hour iiffcor a 
clmught which consisted of extract of male torn inixod with the powdered root. 

Poisoning hy AriiACTyLis gummifkua. 

Source and Method of Occurrence. — Tliis plant seems to be a 

native of the Metliternuieuii district. It grows freely in our possession 
of Malta. The following case is reported by Dr. Zainmit, frojii the 
Public Health Laboratory, Malta, in the li. M, «/., 1, 1898, p. 211. 

The carlino thistle (local name, Xeckit-il-Miskta) is the (kirlhm (fiimmi/era 
(Dec.), Atractylis yummifera (Lin.), a plant common in Malta and iii other 
countries on the shores of the MediteiTanean. It is notable for its root, which can 
grow to enormous proportions, and for its purple composite llowor surrounded by 
radical spinous leaves. 

Three children ate the root of one of those plants, which they cut with a knife ; 
two of them, a girl aged eight years aud a boy aged nine, eating it rather freely. 
They ate it on a We<lnesday afternoon, and did not complain at all before the 
catastrophe came on. On Tliursday evening the girl was taken ill, and the parents 
were soon alarmed at the stertorous breathing and at the drowsiness of the child. 
There was some retching, but no actual vomiting. JOarly in the iiioriiing the 
child became collapsed and died behue any medical ai<l could be got. In tlio 
evening of Friday the boy returned borne and refused to eat. lie was told tliat 
the girl liad died, and he confessed that they had boon eating sonio roots the day 
before. He wont to bed, aiid soon after the family were startled at his dillicult 
breathing. The father of the girl (the children were cousins) was sent for, aud ho 
declared that his daughter had sulfered in the same way. The district medical 
olficer was hastily called, but it was too late, as the boy died a few hours after, 
comatose and with marked signs of asphyxia. 

A t the post-m()rtoin examination tlio'two bodies had the same appearance. The 
tongue protruded slightly between the lips, the pupils wore greatly dilated. The 
appearance consisted in a general congestion of the venous system. In the girl 
all the organs were highly congested, the lungs and the brain especially so. The 
stomach showed capillary injection in limited areas. It contained a brown liquid 
in which fibres of the ingested root were identified. The intestinos wore congested 
and contained abundant solid fmces. The heart in both cases was flaccid, and 
contained a little dark lliiid blood. 

In the boy the coiigosiiou was not so well marked in the organs, with the 
oxception of the Inain, of wliich the veins wore injected to the extreme. No trace 
of the root could be found in the stomach, hut the fibres wore found abundantly 
ill the intestinos, which contained a very great quantity of solid fijocos. No 
attempt was made to examine chemically the organs, as the poisonous principle of 
the plant is not known to me. I have searched all tho books of botany and 
medical jurisprudenccy* wliich I could find hero, but no cases of poisoning by this 
plant are fully described, nor is the active principle of tho plant inoutionod 
unywhei'o. The only litoraturo on the subject I am aware of is an article in the 
Barth, September, 1875, an extinct local medical paper, which, among others, 
lefers to a communication by Jjefraiic in 1866 to the Botjinhj Society of France. 
No definite notions on the active principle of ilie plant can bo gathered from that 
article, and 1 could not obtain the Bulhlin of tho Bohinic Society of France. 

Tlie third child, a boy of about twelve years of age, ate a small <[inuitity of tho 
root. Up to Saturday morning he did not complain of the least ailment, but he 
was given a good dose of castor-oil, which ho very much needed, and is well. 

« 

Poisoning by Atkopa uklladonna. 

Source and Method of Occurrence. — All parts of this plant, 
Atropa belladonna (also known as deadly nifjhishade), are poisonous. 
The i)lant is luckily rather rare in England, for its fruit very closely 
resembles a nice black cherry, and accidents from children eating the 
fruit are known. Several deaths from the poisonous effects of the 
berries cuicurred in London in 1846. 
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The root of the belhidoiina , ml ministered in the form of decoction 
as an enema, lias destroyed life. 

Eighty gniiiis of tho root were employed, and the liquid, strained and reduced 
by evaporation to four ounces, wsis injected. After a slight stage of excitement, 
the patient, a female, mt. 27, fell into a state of complete coma ; tho countenance 
appeared swollen, and of a reddish-brown colour; the pupils were excessively 
dilated ; the pulse was at first full and hard, then small : death took place in five 
hours (Casper’s Woehtmehr.^ February 8th, LSio, p. 101). 

According to Schmidt and Schutte the root contains from J to Jper 
cent, of alkaloid. 

The leai'es of belladonna have occasionally given rise to accidents. 
They have been ignorantly supplied for ash-leaves, and half a wine- 
glassful of the decoction of the leaves produced on Garrod the usual 
symptoms of ]>oisoiiiiig by this plant. His patient, wlio took half a 
pint, suffered severely, 'riie leaves of belladonna are peculiar in sha])e. 

The official preparations of belladonna are : Succus, dose 5 to 15 
minims ; tincture, dose 5 to 15 minims ; three extracts, viz., the 
alcoholic, dose J to 1 grain, the liquid (standardised to contain “7S gram, 
in 100 cc.) used to prepare the alcoholic, and tho green, dose 
^ to 1 grain, and linimentuin, from each of which accidents 
have arisen. 

Atropine. — Atropine, or atrojna, is the name given to the alkaloid 
extracte<l from belladonna, and to which the poisonous effects are due. 
This alkaloid is a poweHul poison. It exists in the plant chiefly as 
hyoscy amine, which, during the process of extraction, is converted 
into atropine {vide Extra Pharm., 1904, p. 103). Physiologically, 
the action of tho alkaloids are identical. An ointment, lamelhe each 
containing ^tioo work, and a liquor, dose 1 to 8 minims, 

are the official preparations of the alkaloid. 

Cases of atropine poisoning of a mild character are common in 
hospital practice, in consequence of idiosyncrasy to the drug. 

The criminal administration of atropine is a rare event in this 
country. A tiial for murder by this alkaloid took place at the 
Manchester Lent Assizes, 1872 {It. v. SteeU^. 

Tbo prisoner, who was a nurse iii the workhouse, was charged with adminis- 
tering atropine to the senior surgeon, and thereby causing his death. The deceased 
was taken suddenly ill after his breakfast, and died under the usual sjuriptoms of 
poisoning with atropine in about twedvo hours. 

The poison was detected in the body, and also in a liquid found in 
the room — a solution of atropine in spiidt. Milk was the vehicle 
through whicli it was taken. The milk as sent from the kitchen con- 
tained nothing injurious, hut that found in deceased’s room was tasted 
by tw'O of the nurses, and both suffered from poisoning by atropine. 
The prisoner had access to this room, and it was alleged that she had 
a strong motive for this criminal act, but there was no direct proof to 
show that she put the poison in the milk, and she was acquitted. 

In 1891, six deaths were recorded in England and Wales from 
belladonna and its ju’eparations ; and ten in 1901, of which four were 
suicidal, the remainder accidental. ‘ 

Toxicity and Fatal Dose. — The active principle (atropine) to 
which all tlio preparations owe their toxic effects is extremely poisonous, 
the official dose being only from 7jJ^>th to xJtjth of a grain. 
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In 1860, Sells, of Guildford, forwarded to the author for examina- 
tion the stomach of a young man who had poisoned himself by taking 
tivo grains of atropine. He took the dose on going to bed. He was 
heard to snore heavily during the night, and was found dead about 
seven o’clock in the morning, lying on liis right side, the surface livid, 
the limbs rigid and contracted, and with a little brown matter issuing 
from the mouth. The pupils were much dilated. The mucous 
membrane of tlie stomach presented a diffused redness, which might 
have arisen from some brandy which he had swallowed. No trace of 
the poison could be detected in the stomach nor in its contents. 

A woman, set. 66, swallowed a teaspoonful of belladonna liniment, 
and after suffering the usual symptoms, died in sixteen hours. This 
is the smallest recorded fatal dose of the liniment. 

Recovery is recorded {Lancet, 1891), from half an ounce of the 
extract. Half a grain of atropine has proved fatal. In the cases 
{infra) is one recorded of recovery from a grain of atropine after 
treatment with morphia. 

Duration. — The symptoms come on within an hour or so,, 
dependent in this respect somewhat on the method of administration,, 
and death occurs in a few hours. In tlie li. M. J., 1878, a case of 
death on the sixth day is recorded. 

Symptoms. — In all cases of poisoning by belladonna the symptoms 
are very uniform, tlie following are old but absolutely typical cases : — 

A boy, ffit. 14, ate, soon after breakfast, about thirty belladonna 
berries, which he had bought as fruit in the streets. In about three 
hours he had the sensation of. his face being swollen ; his throat 
became hot and dry, his vision was impaired, objects appeared double,, 
and they seemed to revolve and run backwards. His hands and face 
were fluslied, and the eyelids swollen ; there were occasional flashes of 
light before his eyes. He tried to eat, but could not swallow on 
account of the state of his throat. In endeavouring to walk home 
he stumbled and staggered ; and he felt giddy whenever he attempted 
to raise his head. His parents thought him intoxicated ; he was 
incoherent, — frc(iuently counted his money, and did not know the 
silver from the copper coins. His eyes had a fixed, brilliant, and 
dazzling gaze ; he could neither hear nor speak plainly, and there was 
great thirst ; he crtiight at imaginary objects in the air, and seemed to 
have lost all knowledge of distance. His fingers w^ere in constant 
motion : there was headache, but neither vomiting nor purging. He 
did not reach the hospital until nine hours had elapsed, and the 
symptoms were then much the same as those above described. He 
attempted to get out of bed with a reeling, drunken motion : his 
speech was thick and indistinct. The pupils were so strongly dilated 
that there was merely a ring of iris to be seen, and tlie eyes were quite 
^insensible to liglit. The eyelids did not close when tlie hand was passed 
suddenly before them. He had apparently lost the power of vision, 
although he stared fixedly at objects as if he saw them. The nerves of 
common sensation were unaffected. When placed on his legs he could 
not stand. His pulse was ninety, feeble and compressible ; his mouth 
was in constant motion, as if eating. On admission his bladder was 
full of urine. He continued in this state for two days, being occa- 
sionally conscious, when by a free evacuation of the bowels, some small 
M.J. — VOL. II. 46 
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seeds were passed : these were examined and identified as the seeds 
of belladonna. The boy gradually recovered, and left the hospital on 
the sixth day after liis admission : the progress of recoveiy was 
indicated by the state of the pupils, which had then only acquired 
their natural size and power of contraction. In tliree other cases 
which occurred at the same time, the berries having been baked in a 
pie, pains in the limbs, drowsiness, insensibility, and convulsions, 
were among tlie symptoms. In two instances of poisoning by the 
berries, the symptoms bore some resemblance to those of delirium 
tremens, but among them were heat and dryness of the throat, loss of 
power of swallowing, incoherent speech, double vision, and strange 
spectral illusions, with occasional fits of wild and ungovernable 
laughter. On tlie following morning both these patients recovered 
as if from a dream ; but they suffered for some time from languor, 
thirst, and dryness of the throat : the ])upils also continued dilated 
(Casper’s 11 Whenschr. t Juminiy 10th, 1816, p. 26). Two cases, showing 
the poisonous effects of the berries on children, are quoted in the 
Edin, Med, and Surcf, Jour, (vol. 29, p. 452). 

The symptoms are sometimes delayed. In So])tcmber, 1892, a 
boy, aged five years, died at Mortlake from eating belladonna berries. 
In this case the symptoms did not ai)pear till the morning after the 
berries were supposed to have been eaten, and he lived sixteen hours 
after the appearance of symptoms of atropine poisoning. There was 
no delirium ; there was thirst, flushing of the face, and the heart’s beats 
were audible at a distance of several feet. Unconsciousness quickly 
6Uj>erveJied. Tlie seeds of the plant were found in the intestines after 
death, and Mackintosh detected atropine both in the stomach contents 
and in tlie urine. 

Two persons swallowed a small si>oonful of the extract oi belladonna 
by mistake for that of juniper. Tlierc was speedily indistinctness of 
vision, tottering gait, delirium, incoherenc}", hallucinations, and dila- 
tation of the pupils. In one there was great cerebral excitement. 
Under treatment, the s 3 unptoms of poisoning disappeared in two days ; 
but one of the patients died on the seventh day from disease. The 
physical and physiological properties of tlie extract indicated that it was 
belladonna ; but the attempt to iirocure atropine from it entirely failed. 
A portion of the concentrated extract given to a dog, caused dilatation of 
the pupil in a quarter of an hour. In a case of compound poisoning by 
extract of belladonna and tincture ol opium, there was tlie violent 
excitement produced bj" belladonna, but the pupils were strongly 
contracted as in poisoning by opium {Med, Times and Gaz,, 1870, 
1, 664). A hid}^ suffered from severe symptoms of poisoning, and 
nearly lost her life, owing to an injection, containing one drachm of 
the extract of belladonna and one drachm of wine of opium, having 
been administered to her. The pupils in this case were dilated, 
and the opium apparently did not counteract the eflects of the 
belladonna. 

Treatment. — The following is taken from Luff (“For. Med.,” 
p. 294). It is in accord with the best modern experience : — “ The 
stomach should be emptied and thoroughly washed outbj^ means of the 
stomach-pump or stomach-tube, or, if neitlier of these be procurable, 
an emetic of mustard and water should be given. The best and most 
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rapidly actinj;? antidote to atropine is pilocarpine. One -third to one- 
half of a grain of the nitrate of pilocarpine should be hypodermically 
injected, and the injection, if necessary, should be repeated an hour 
later, the indications for this repetition being the continued dilatation of 
the pupils and dryness of the skin. The beneficial action of pilocarpine 
is indicated by commencing contraction of the pupils, sweating, and 
abatement of the delirium and other symptoms. Stimulants and hot 
coffee should bo administered. In the colla])se stage artificial respira- 
tion may be found necessary. The administration of morphine 
hypodermically in cases of poisoning with belladonna or atropine has 
been frequently recommended, and certainl}" the tolerance of morphine 
exliibited in atropine i^oisoning is striking, and is in favour of the 
antagonism of these drugs ; but, although atroi)ine may be of use in 
cases of opium or moipliiiie poisoning, the converse is not by anj" 
means so certain. If pilocari)ine be not at band, byi)odcrmic injections 
of morphine may bo employed in cases of belladonna or atropine 
l)oisoniiig, but it should only be used in the stage of excitement, and 
not in tlie final stage of collapse, when its use would be dangerous. 
An interesting example of tlie good effects of pilocarpine is related (by 
Campbell), in whicli a male, aged sixty, luid administered to him by 
mistake a tablespoonful of a liniment consisting of equal parts of 
belladonna liniment and tincture of opium. Although the so-called 
physiological antidote, morj>hiuo, was 2 )resent in this liniment, the 
typical symi)toms of belladonna poisoning supervened. Kecoveiy took 
place after liypodermic injections of pilocarpine, which were repeated 
until one grain of pilocarpine in all was injected; the patient lapsed 
into a comatose condition during an interval of about six l)ours, whilst 
a fresh supply of pilocarpine was being obtained.’^ 

Tlie Edinburgh Committee, presbled over by Di*. Hughes Bennett, 
conclude : (1) that sulphate of atro])ia is, within a limited range, ply- 
siologically arjtagoiiistic to meconate of morphia ; (2) that meconate of 
mor[)liia does not a<!t antidotally after a large dose of atroi)ia, and thus 
while atropia is an antidote to morphia, morphia is not an antidote to 
atropia. Pliysostigmine, in relation to atropine, is considered to 
have a wider range of antidotal action than morj)hia. Although it 
is experimentally proved that atropine can avert <leath from pliyso- 
stigmine the question yet remains unsolved whether pliysostigmine can 
prevent death from atropine. 

Under “Cases** is noted an instance wdiere one-lialf grain of 
morphia probably saved tlie life of a boy of five 3 "ears of age. 

Post-mortem Appearances. — Unless portions of the plant are 
found in the stomacli, there is nothing found even suggestive. The old 
congestions, etc., which used to he so minutely described are siinplj^ due 
to hypostasis or to cardio-respiratory failure, common to manj*^ deaths 
o<:her than poisoning. The pupils have been found dilated thirty-four 
hours after death {Lancet ^ 1870, 2, p. 83), which might be suggestive. 

In some instances the mucous membrane lias been dj^ed by the 
juice of the berries. 

A boj'' sot. 5, after having eaten a quantity of belladonna berries, went to bed, 
wasyeiy restless, vomited once, and died in convulsions about fifteen hours i^tor 
having taken the poison. On inspection, in the stomach there was somo fluid, with 
three open berries ; the mucous membrane was of a reddish-blue colour in various 
parts (Caustatt’s Jahresher., 1814, v.). 

45—2 
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Analysis. — The indigestible nature of the leaves, fruit, and seeds 
will eonnnonly lead to their detection in the matters vomited or passed 
by the bowels, or in the contents of the viscera after death. The seeds 
of belladonna are very small — they can, however, be distinguished by 
the microscope from tlie seeds of other poisonous plants. The seeds of 
belladonna are small, of a somewhat oval slinpe, and of a dark colour. 
Under a low magnifying power they have a lioneycombed surface. In 
henbane the surface of the seeds presents more irregular depressions, 
resembling those seen on certain corals or madrepores. The colouring 
matter of the beny is of a deep purple hue. The leaves are known by 
their botanical characters and a decoction or ijifusion of them, by the 
liquid causing dilatation of the pupil. The urine, blood, or other organic 
liquid containing this poison, applied to the eye of an animal, cause 
dilatation of the pupils. 

Atropine is a white crystalline substance, not very soluble in water, 
but easil}^ dissolved by alcohol, ether, and diluted acids. It does not 
readily crystallise, but it forms crystallisable salts. Ammonia added 
to the solution of sulphate of atropine does not separate the 
alkaloid in distinct crystals. In this respect it differs from morphine 
and strychnine. When atropine is heated on platinum it melts, darkens 
in colour, and burns with a yellowish smoky tiame. Sulphuric, hydro- 
chloric, and nitric acids dissolve it without any change of colour. 
Water added to the mixture of sulphuric acid produces no change : but 
a ciystal of bichromate of potassium produces a green colour. Tannic 
acid precipitates the alkaloid from its solutions: but the most effectual 
precipitant is potassio-mercuric iodide, which throws down a dense 
white precipitate even in very diluted solutions. Atropine is also 
precipitated by auric chloride, but, unlike strychnine, it is not pre- 
cipitated by sulphocyanide of potassium nor by chromate of potassium. 
AVhen a fragment of the alkaloid is moistened with fuming nitric 
acid, evaporated to dryness, and the residue moistened with alcoholic 
solution of soda, a fine purple colour is produced. This is known 
as Vitali’s test. It may ]>e separated from organic liquids by the 
process on p. 374. According to Winckler atropine is precipitated 
most completely from all its solutions by potassio-mercuric iodide. 
A crystal of atropine dissolved in alcohol yields when warmed with 
solution of corrosive sublimate a yellow precipitate, which soon turns 
reddish. Ily the use of this j^i’ecipitant he was able to det(»rmine 
the proportion of atropine contained in tJie powder of the dry leaves 
and root. In tlie leaves the alkaloid varied from 0’41 to 0*49 per 
cent., and in the root it amounted to 0*48 per cent. (Pharm. Jour.^ 
June, 1872, p. 1029). 

A small quantity of a diluted solution of atropine applied to the eye 
produces dilatation of the pupil. This may be employed as a pliysiological 
test for detecting the presence of atropine in an extract made from the 
contents of the stomach, or of any organic liquid. The introduction of 
a portion into the cellular membrane of an animal, besides producing 
tlie ordinaiy symptoms of poisoning, causes dilatation of the pupil. 
Atropine is one of the three natural pupil-dilating alkaloids. ‘It occurs 
not only in belladonna, but also in stramonium. 

Cases. — In tbo Vharm, Jottr., 1898, j). 499, a case of fatal poisoning by atropine 
is reported, iu wbicb a medical man gave bimself a bj^iodormic of atropine in 
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• mistake for morphia. He was accustomed to taking morphia, and, therefore, gave 
himself a larger dose (by hypodermic tabloid) than he would otherwise have done. 
The tabloids of moiphia, ami of atropine, were similar in appearance, and kept in 
similar bottles, hence the mistake made by the chemist. 

The following from the Lancet^ 1, 1901, p. 1198, well illustrates the 
typical symptoms of poisoning by atropine. It also bears witness to the 
happy effects of the boldness of the medical man in giving half a grain 
of morphia to a child. 

At 2.30 on the morning of March 7th, 1901, I was called to attend a boy, aged 
live years, alleged to havo been accidentally poisoned by his mother. The parents’ 
account was as follows ; At 0.30 2 >.ni. the mother gave the child a large table- 
spoonful of what sho took to bo syruj) of senna. She then loft home to nurse a sick 
relative, and did not return till shortly before 2.30 a.m. About midnight, the 
father, who slept w^ith the 1 ) 03 ', observed him to bo breathing rapidly, and was 
particularly alarmed at the loudness of the heart-sounds. He got up and took the 
boy out of bed, and was still more aLanned to find that tbo child could not stand. 
Having been thus aroused, the child became violently doliiioiis, striking out with 
his fists, kicking, and biting on the slightest interference with his person. On being 
put back to bed, be could scarcely be kept under the blankets on account of the 
violence of his movements. The father did his best to keep the boy quiet until the 
mother’s return. When she saw the state of matters her suspicion of poisoning 
was aroused, and on examining the bottle from which sho had given tho dose, sho 
found it to ho labelled “ poison.” She, therefore, immediately sent for medical aid. 
When I arrived, I found the boy in the state described above. When left alone in 
bed, he came out from under the blankets, and wandered on hands and knees 
aimlosslj'' ab<mt the bod, occasionally crying out. Tho delirium and violent move- 
ments wore increased when efforts wore made to control them. Tho movements 
w^ere at no time convulsive. The face was flushed, not cyanosed. Tho jnipils were 
widelj’’ dilated, and failed to respond to light. The j^julse and respiration were 
strong and rapid, and the heart sounds wore very loud. The boy was unable to speak. 

1 found the suspected bottles to contain glycerine of belladonna, I ascertained that 
the boj' had not vomited. A s tho evidences of belladonna poisoning wore undoubted , 

T washed out the stomach with tJie syjjhoii. A good deal of tho water first introduced 
was vomited over the child’s nightshirt, which was of a dark brown colour, so that 
if was dillioult to tell from its a[>j:»oaraiice whether it contained belladonna extract 
oi* not. That w'hich came throngh the syphon was clerir. There wais no odour of 
belladonna fnnu the washings. Considering that five hours had elajisod since the 
poison wiis taken, I deemed it highly improbable that any of it still remained in tho 
stomach. 

After completing the washing of tho stomach, I gave a hypodermic injection of 
a quarter of a gi*aiu of morphia sulphate, and a lablesjioonful of castor-oil, by the 
mouth, which was swallowpd. In a short time the boy became quiet, and 1 loft the 
house, having directed tho parents to send for mo should any further alaiming 
symptoms arise. 

I was unable to see the patient again until 1 1 a.m. Then I ascertained that he 
had slo 2 >t well till ton, and on awaking still exhibited syin 2 ^tom 8 of the same kind, 
but loss aggravated. The dclinum now was of a hilaiious character, somewhat 
resembling drunkenness. Tho child laughed and chatted about his school experi- 
ences, games, fights, etc. Tho bowels had not yet moved. I then gave another 
hypodermic injection of one quarter of a grain of mor 2 )hia sulphate and three 
grains of calomel by the mouth. The hoy did not again sloop till about eleven o’clock. 
Wuiing the whole of that day somebody had to remain constantly at the bedside 
to keep him in bed. Several times he attem 2 >ted to bite those trying to control his 
movements. Although the mouth was very drj^, and the tongue was constantly 
rolled about, the boy refused food or drink, and spat out whatever was introduced 
into his mouth. At two in the aftoniooii, the buwels not having yet moved, the 
mother gave a small soap-and-w^ater enema, after wltich there were three or four 
liquid motions. Tho boy continued in the same mental state till about 11 p.m., 
when ho fell aslee2>. Shortly after 1 1 p.m. I visited tho patient, and finding him 
sleeping tranquilly, I judged it best to do nothing. He bad a good night’s rest: 
The foUowiug morning at ten 1 found him awake, and presenting no abnormal 
symptoms, ^except dilatation of the pupils, which persisted for four days. No rash 
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at any time appeared upon the Ixxly, and there was no peelin^ of the skin. After 
recovery the hoy soemod to have no recollection of the incidents which occurred 
during his illness. 

Por other cases of poisoning, rnfe /i. M. */., 2, 1899, p. 1792, where its applica- 
tion to a woman's breast caused toxic symptoms. Also /i. M, J., 1, 1004, p. 189, 
where symptoms arose with the tenth drop in the eye of an atropine solution, 
strength" one grain in two drachms. Also 7i. M. J., 1, 1897, p. 1157, a case of 
recovery after three giains of atropine on treatment with morphia. 

Tlie following case, which occurred in 1871, is i*eniarkahle for the 
fact that the victim recovered from a large dose of the extract. 

A nurse gave by mistake to a lady whom she was attending a helladonna lini- 
ment containing three drachms of the extract, mixed with soap liniment. She 
vomited slightly, and suffered from dryness of the throat, difficulty of swallowing, 
drowsiness, delirinm, dilated jiupils, fixed stare of the eyes, loss of power, and diffi- 
culty of speech. Paralysis of the extromities came on, with groat i)aiu in the back. 
Emetics, with brandy and cay<a\no peiiper, wore employed with success. The womtiii 
recovered, hut not until after live weeks from tho time of swallowing the liniment. 

In 1880, a boy, let. 12, was admitted into Guy’s Hospital who on the previous 
day had eaten some ripe helladonna homes whilst on a countrs" excursion. On 
returning home ho went to hed as usual, but jiwoke iit 2 a.m. in much the same 
condition as on his admission at 5 a.m. lie was then delirious, and in such violent 
convulsions that ho was iinahle to sit still a moTiieiit. Ho talked most incohorontly. 
Ho apparojitly could not swallow, as ho put water into his mouth and spat it out 
again, tho effort throwing him into severe convulsions. At 10 a.m., the deliriuin 
and convulsions still continued ; there was a marked flushing on the legs and face, 
and tho latter was somewhat swollen. 4’ho throat was rod, and he showed aversion 
to water. The j)Upils were widely dilated. The dtdirium continued, with convul- 
sions, all day and during the next night, though occasionally lio spoke rationally, 
lie was flushed, and nj)pearod like a child in tho early stage of a scarlatina or rash. 
At noon — about forty-two hours after, as was supposed, the horrios were eaten — 
one- third of a grain of a salt of morphine was injected hypodeniiically, Tho 
slept, and next day awoke well. 

PorsoMNo BY Cannabis Indica. 

Source and Method of Occurrence* — The dried flowering or 
fruiting tops of the female plant, grown in India, are now official as the 
source of two pharmacopcBial preparations — an extract, dose a quarter to 
one grain, and a tincture, dose five to fifteen minims. Preparations of 
the plant form the basis of the well-known bhang or haschish used 
very much in Eastern countries as a means of intoxication, and in those 
districts poisoning by the drug in both acute and chronic forms is by 
no means uncommon. In England poisoning by it is rare, and only 
occurs as tlie result of accidental overdoses. 

Toxicity and Fatal Dose* — The active effects of the dmg « 2 )pear 
to be due to an oleo resin {B. M, J.j 2, 1899, p. 1364). The fatal dose of 
the drug or its jireparations is unknown, but fatal results have occurred 
from the drug. 

Duration* — In acute cases toxic symptoms api)ear within a quarto: 
to half an Ijoiir of taking the substance, and death has supervened in 
twelve hours (Mann). 

Symptoms* — These somewhat resemble those of 0 })ium, generall}^ 
consisting at first of a pleasurable excitement of the mind ; giddiness and 
sleejaness soon supervene, followed in fatal cases hy coma and collapse. 
The following is a fairly t 3 q)ical case : — 

Tlie patient, a boy, ajt. 12, took a dose of the medicine (ten minims of the tinc- 
ture) and in a few minutes said he felt a burning pain in the pit of his stomach and 
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Boon became strange in bis manner, saying that Lis logs were jumping about and 
that he heard a ticking like a watch, that ho saw the room on lire and the pictures 
falling down, etc. On admission to the hospital lie looked extremely ill, very^ pale, 
anxious, and distressed, lie comphiined of no pain, but he was much collapsed, 
llis pulse was 120, being scarcely perceptible at the wiist ; the pupils were dilated, 
but acted sluggishly to light. He was at once laid on a couch, was covered with 
blankets, and was given two drachms of brandy in hot water, and iinmediatoly 
after this ten grains of citric acid in syrup of lemon. A blister was applied to the 
nape of the nock. He soon begaii to revive, his colour imj^roved, and in about 
two and a half hours ho had recovered and said that ho felt quite well — his 
headache had gone and ho was able to walk back to his home {Lancd^ 2, 1078), 

Or tlie following, from six grains of the extract : — 

A few weeks ago I was called about 11 p.m. to see a young woman who had, it 
was alleged, “ gone OTit of her mind.” I thought at first I had to do with an 
ordinaiy hysterical fit, but closer observation convinced ino that although the 
syinjitoms wore a curious caricature of some hyst(‘rical attatiks there were other 
symptoms that made such a diagnosis untenable. Fits of laughter and incoherent 
ravings alternated with comparatively lucid intervals. 8ho complained of various 
hallucinations and delusions, chief of which wore a comidoto 2 )orversion of the 
relations and lapse of time and a loss of identity. She was now herself, now again 
a different individual, and the modifications of her beliaviour in relation to her dual 
j>ersonality wore grotes(|ue. I was entirely at a b>s.s as legards the cause of the 
patient’s condition until her mother volunteered that she had been taking Indian 
hemp. Like many other foolish people they had purchased a hook on family 
medicine. The girl had suffered severely from headaclio for some time and after 
consulting the book they ]>itched uiion Indian hemp as the likely remedy. A local 
chemist made them a dozen pills, each containing one-half grain of the extract. 
The girl took one with no ridiof, then two with a similar effect. She then concluded 
that they wore a fraud ” and to demonstrate it swallowed the nmiaining iiino 
with the result that I found her four hours after in the above -mentioned condition. 
I administered strong coffee and gave her a few doses of strychnine, and she quite 
recovered on the following day, (Baxter- Tyu^ie, Lancet y 2, 18fi7, p. 1452.) 

Treatment. — The same ns for opium (Mann). 

Post-mortem Appearances. — Nothing in any way clmracteristic. 
Cases. — The editor is unable to find a fatal case recorded. The 
t\vo following are of interest from tlie smallness of the doses that 
caused the symptoms, seven minims, and twenty-four minims in two 
separate doses respectively : — 

A lady, a^t. 30, suffered from symptoms of poisoning, following a dose of only 
seven minims of the ordirTary tincture. After taking this quantity in a mixture 
she became drowsy, her vision was dimmed, she ^was sick, had gi*eat thirst with 
dryness of the fauces, and slept heavily. Four hours after she had taken the tine- 
tuio, she was still in a state of narcotism, very drowsy and not easily roused. The 
pupils were fully diluted, the c»yes suffused, the tongue dry, and the |)iilso small 
anil (piick. Tlie symptoms wore followed by ])rofuso i)ersi)irati()n. The next day 
the sym 2 )toTiis had disai)pearod with the exception of some diynoss of the mouth and 
feverishness {Lancety 2, 1871, 493). 

In Juno, 1897, I saw a patient, aged thirty- throe years, who complained much 
of an attack of migraine. She had at different times tried various mothoda of treat- 
*ment without much benefit in alleviating the attack. I ordered htw a mixture 
containing ten gi-ains of strontium bromide and twelve minims of the tincture of 
Indian hemp in each dose, one to bo taken every fourth liour till the pain was 
relieved or until four doses had boon taken. After the tii-st dose she felt much 
bettor and went out to make some purchases. On returning, about four houi’s 
after taking the first dose, she took a second dose ; within a few minutea she felt 
a stiange feeling and an inclination to jiunp down the staii^s. This she knew W'as 
absurd, so she dung to the bannister; she then went into her room and to bed, 
when I was sent for. I found lier in bed in an excited, joyous state, quite conscious, 
but, as she said herself, unable to control herself; she talked incessantly and 
assured me thal; slie^had such a good story to tell mo, etc. Her eyes wore brilliant 
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and the pupils were slightly dilated, but they reacted to light ; her pulse was full 
and soft. She mentioned that she had a creeping sensation in her a^ns and legs. 
As it was more than an hour sinco she htul swallowed the medicine and the 
symptoms were not urgent I did not tulminister an emotic, but gave her some 
strong black cotfeo, and assured her that she would be quite well in a short time. 
In about half an hour slie became quiet, and she then slept for an hour, on awaking 
being quite herself. (Roche, Lancet^ 2. 1898, p. 1701.) 

Poisoning by Capsicum minimum (Cayenne Pepper). 

A medical botanist was charged with having caused the deatli of 
a boy, ffit. 15, by administering to him dangerous medicines {It. 
Stevens, C. C. C., May, 1864). The boy was suffering from diseased 
hip-joint, and, after taking the medicines prescribed by the prisoner, 
he died. Letheby examined the stomach, and found in it patcdies of 
inflammatory redness, such as would be produced by an irritant. He 
could detect no poison, but simply bilious matter mixed with cayenne 
pepper. The mixture prescribed by the prisoner contained this 
pepper, which the witness considered to be injurious to a person in 
the condition of deceased. Tlie prisoner was acquitted, the connection 
of the death of deceased with his act not being proved. 

In small quantities, this is a well-known stimulant and a useful 
condiment and medicine. It lias a hot, fiery taste, which lasts for a long 
time. It is a powerful stimulant, and in large doses produces a feeling 
of heat in the tliroat, difficulty of swallowing, pain in the stoniacli, 
and inflammation of the gullet and stomach. Locally applied it 
causes redness and even blistering of the skin. (Wibrner, “Arzuei- 
mittel,** art. Capsicum ”). There is no undoubted instance recorded of 
its having proved fatal. It owes its irritant properties to an acrid 
resin (cajisicin). From five to ten grains of the powder is considered 
to be a medicinal dose. 

Gvinea Pepper, known as grains of paradise, is popularly con- 
sidered to be highly noxious; but there are no facts to justify this 
view. This kind of pepjier is an aromatic condiment. 

Poisoning by Chailletia toxioaria. 

The following case, reported Ji. M. J., 1, 1904, p. 1314, by 
Dr. Renner, is inserted for corroboration by subsequent cases that 
may occur. 

J,, a Meiidi labourer, aged about twenty-four years, was admitted on the 
morning of Noverabor, 18th, 1908, at 10a.ni. He could not sjieak English fluently, 
and the following history was obtained from. his friends. 

On the morning of November 18th, 1908, some fish, on which had been 
sprinkled the powdered fruit of the ratsbane for the puiposo of killing rats, having 
been given to liim to throw away, he ate the largest j)ortion of it. In about half 
au hour afterwards he had vomiting followed by looseness of the bowels and^ 
general trembling. On his admission into hospital about 10 a.m. ho again 
vomited, and Ids condition then, as described by himself through an interpreter 
WHS as follows; *‘110 was feeling, very weak and unable to walk, his legs wore 
dead, ho was losing power over his ann, and ho was feeling very bad.’' On 
exandnation in the ward it was found that the patient was suffering from paralysis 
of the lower extrondties. The tendon reflexes were abolished. There was marked 
hyporsethosia of the inner side of the thigh and legs. Firm pressure of the 
muscles of the calves gave unusually severe pain. The action of the bladder and 
rectum remained undisturbed. Although the pupils wei*o normal yet the patient’s 
vision was not acute. There was some want of co-ordinating power in thb muscles 
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' of the upper extremities. The power of deglutition was not affected. The 
patient’s condition was stationary for about a fortnight, when signs of improvement 
nogan, and this continued gradually until January 2*2iid, 1904, when he was 
discharged with only a slight inability to walk. 

The ctiso is unique, as it is, I believe, the first instance of poison by ratsbane in 
man which is recorded. Tho symptoms observed in this case have been observed 
in sudden cases of paralysis of the lower exti'emities in young persons of both sexes 
and of various ages, but especially in those between the ages of twenty to forty. 

The origin of this disease has been veiled in great obscurity, oven experienced 
medical men have been baffled in their efforts to discover it. The disease has 
generally been regarded as mysterious ]>y the people. For the country doctors, 
who havo tho true knowledge of the cause of the disease, keep it a secret, 
attributing it to some mysterious influence of the devil or to witchcraft or 
something occult, and thereby make much in-olit from their knowledge, and wield 
great power over the masses. 

There is now no doubt in my mind that the many cases of sudden illness 
resulting in paralysis are duo to poison by tho ratsbane, and the numerous deaths 
comirionl}- reported to be from poison may also bo attributed to tho elloctive use of 
this substance. Tho symptoms observed in the domestic tinimals when under tho 
influence of this poison are the same as in man. Cats and dogs which may happen 
to be jioisoned by eating lisli sprinkled with the powdered fruit show in a few 
minutes great distress, have vomiting, rush about frantically, and their legs soon 
become paralysed. They then lie down helplessly, breathing quickly, the forearm 
twitching and quivering ; they ultimately die, apparontl}" from paralysis of the 
respiratory muscles. 

This poison is derived from tho fruit of tho CJanlhiia toxinfruf^ natural order 
Ohailletiacoe. It grows in West Africa and South Amonca. In Sierra Leone it is 
commonly called broke back,” from its effect in producing xiaralysis of tho lower 
limbs. In tho lliutorland it is knowni by the Meiidis as magbovi,” and by the 
Tiranesas **mauuoh.” 

Poisoning by Chelidonium majus. 

Source and Method of Occurrence. — The plant is a fairly 
common Englisli wild flower belonging to the natural order Papa- 
▼eraceaj. It occurs in nearly every count}'^ of the British Isles. The 
following case is taken fj-om the daily papers in 1904. Tlie editor 
was acquainted with a gentleman interested iii the case, and is able to 
confirm the account in tliat the accident did occur and that tlie plant 
was found freely growing in the field ; but he is unable to confirm the 
account by quoting a case as having occurred to a liuman being, though 
the juice is popularly believed to be irritating to the skin, and the 
l)Iant has been suggested as a local application for the cure of cancer. 

A somewhat romarkablG case of poisoning luisoccun-ed on the fann of Mr. George 
Froir, of Littlowortli. Of a herd of twenty-two valuable podigrt.'o shorthorn cattle 
five have died iindcjr suspicious circumstauces. Mr. II. 0. lloeks, vetorinaiy 
Burgoon, was called in, Jind, from tho history given him of tho cases determined 
at once that tho cattle had boon poisoned, an<l that tho poison, wdiatovov it might 
bo, existed in tho fiedd in wliich the cattle wore grazing. A careful investigation 
of the field was thou made, and a short search revealed the presence of largo 
quantities of a poisonous plant, the common celaiidiiio, known to botanists as 
Chdidonium niajuSy and better known to country people as tetter -wort or 
wart-w^ort. Feeling somewbat doubtful about this l)eing tho cause of the mischief, 
Mr. Froir, acting on Mr. Books’ suggestion, forwarded specimens of the plant to 
one or two well-known experts. In each case Mr. Reeks’ opinion as to tho 
dangerous nature of tho jilant was fully confirmed. Fiv>m a conversation we havo 
hfid with Mr. Reeks, wo gather that this plant has long been known to botanists 
as a virulent and dangerous poison. That cases of poisoning from it are not more 
f refluent may bo attributed to tho fact that tho plant almost invariably grows in 
hedgerows and on waste places ; that is to say, out of the way of the cattle’s 
ordinary i*un. 
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Poisoning by Cicuta vmosA (Water Hemlock). 

Source and Method of Occurrence. — The water hemlock, or 
cowhane, Iihs given rise to soveral fatal accidents, its roots having 
been mistaken for parsnips. I'he whole of the plant is poisonous ; but 
the roots are the most active, especiall}" when gathered early or lato 
in the year. 

Symptoms and Effects. — The symi^toms produced by the roots 
are giddiness, dimness of sight, headache, and difficulty of breathing. 
There is burning pain in the stomach, wdth vomiting, and these 
symptoms are accompanied by heat and dryness of the throat. Con- 
vulsions have been observed to precede death. In the cases of three 
children, who died in convulsions from this poison, Mertzdorff found 
an injected state of the mucous membrane of the stomach, with redness 
of the air-passages, as well as of the stomach at the cardia and pylorus. 
The vessels of the brain and the sinuses were filled with dark liquid 
blood (Wibmer, “ Cicuta,” p. lltl). In a fatal case which occurred to 
Wepfej*, the patient, a man, a^t. 20, who had eaten a large quantity of 
the root^ was found w ith his face swollen and his eyes projecting. He 
breathed with great difficulty, and foamed at the mouth. He was 
seized with a severe epileptic fit : his limbs assumed a tetanic stiffness, 
and there w'as si)asmodic breathing. He w^as quite unconscious, and 
soon died. The only marked appearances were fiuidity of blood, and 
patches of redness on the mucous lucinbrane of the stomach (Wibmer, 
loc, cit.). A man ate a portion of the root of tliis plant in a cooked 
state. It had a sweetish taste, and was of the colour of a jiarsnip. 
Half an hour after his dinner he felt giddiness, and great dryness of 
the throat. He walked home wdth great difficulty, his legs being 
very unsteady, and all surrounding objects appeared to him as if they 
were advancing or receding. In about an hour and a half the legs 
wrere paralysed, the arms benumbed, and their movements weak ; the 
face w^as anxious and flushed, and he had an apprehension of death. 
The skin was warm and dry — the pulse DO. An emetic w^as 
given. In tw'o hours he was able to stand, and with difficulty walked 
across the room. He passed much urine, and had hallucinations. In 
seven hours the legs were cold, pupils dilated, skin and throat dry, 
with occasional delirium. There was no purging. In two days he 
recovered (Lancet, 1871, 2, jn 396). In the Pharm, Jour, for June, 
1872, p. 1063, two fatal eases are reported. The boys ate the roots, 
supposing them to be wild celery. Symptoms of poisoning soon came 
on. They suffered from severe convulsions, with trismus (lock-jaw) 
before death. 


Poisoning by Cinnamomum camphora. * 

Source and Method of Occurrence. — Camphor is a natural 
produ(!t from the i)lant Cinnamomum cumphora. Attempts have been 
made w itli more or less success to produce it artificially. It has never 
been used for homicidal purposes, accident (and ? suicide) accounts for 
all the cases recorded. 

Toxicity and Fatal Dose. — Camphor cannot be said to he a 
very poisonous substance. It acts by first stimulating, and later 
exhausting the cardiovascular and respiratory centres. ^ " 
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The smallest recorded dose in an adult that has caused alarming 
symptoms is twenty grains, and thirty grains have proved fatal to an 
infant of eighteen months. 

Symptoms. — In the cases that have been observed, its effects 
were somewhat varied, but as a rule were tolerably uniform. 

A woman swallowed about twenty grains of camphor dissolved in 
rectified spirit of wine mixed with tincture of myrrh. In half an hour 
she was suddenly seized with languor, giddiness, partial loss of sight, 
delirium, numbness, and tingling and coldness of the extremities, so that 
she could hardl}' walk. The pulse Avas quick and respiration difficult, 
but she suffered no pain in any part. On the administration of an 
emetic, she vomited a 3 ^ellowish liquid smelling strongly of camphor. 
In the evening the symptoms were much diminished, but she had 
slight convulsive fits during the night. The next day she was con- 
valescent ; the difficult}^ of breathing, however, continued more or less 
for several weeks. This is the smallest dose of camphor which 
appears to have been attended with serious symptoms in an adult. 
An infant of fifteen months died from the efl’ects of some cam- 
phorated oil given to it by mistake. Convulsions ensued, and death 
took i)lace in thirteen hours. Three cases of poisoning by camphor 
are reported by Schaaf, one of which proved fatal. A woman gave 
about tliirty grains (half a teaspoonful) of powdered camphor to each 
of lier three children as a vermifuge. Two of the children were 
respectively of the ages of three and five j^ears ; the third was an 
infant aged eighteen months. The first sjmiptoms were paleness of 
the face, with a fixed and stupid look. Delirium followe<l, with a 
sense of burning in the thi’oat, great thirst, vomiting, purging, and 
convulsions ; and in one child the convulsions were most violent. The 
two elder children, after suffering thus for three hours, fell into a 
comatose sleep, and on awaking the symptoms passed oft’. The infant 
died in seven hours, not having manifested any return of consciousness 
from the first occurrence of convulsions {Jour, de Chim. Med., 1850, 
p. 507). The severity of the symptoms is fully explained by the large 
quantity administered and the age of the children. In a dose of one 
drachm given in a clyster, camphor produced alarming symptoms 
{Med. Gaz.f vol. 48, p. 662). In one case {Med. Gaz.^ vol. 11, p. 772), 
120 grains were taken by a physician, and all that he experienced was 
lightness in the head with great exhilaration. There was no derange- 
ment of tlie stomach or bowels. He slept profoundl^’^ for some hours, 
and awoke very weak and exhausted. He also perspired greatlj' during 
sleep. It is difficult to draw any conclusion from this case, as the 
quantity taken was conjectural, and the patient was not seen hy any 
person while labouring under the effects of the i^oison. A soldier 
• took a large quantitj’^ of camphor dail}". For three days it had no 
effect. On the fifth day he suft’ered from great pain and a burning 
sensation in the stomach. His head was painful : there was giddiness, 
with an incessant desire to walk about, although, like a drunken man, 
he could hai’dly keep on his legs. He soon fell completely insensible — 
the limbs were cold, the face pale, the body convulsed, and the pupils 
dilated. These symptoms were followed by an irresistible desire - to 
sleep. In two or thiee days he recovered {Med. Times and Gaz,, 
1868, 2,-p. 645). 
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In 1882, a man was admitted into Guy’s Hospital, after having 
swallowed about five fluid ounces of soap liniment. This quantity would 
contain 160 grains of camphor. His skin was cold and clammy. 
The pupils were dilated, and did not respond to light. He was quite 
unconscious, and the conjunctiva of the eye was insensitive to touch; 
the jaws were tightly set The limbs were relaxed, but became rigid 
when handled. Pulse 120. The respirations were stertorous, and 
twenty per minute. An emetic liad been successfully administered to 
the patient befoi-e his admission. The stomach-pump was then applied 
with ditBciiltv, in consequence of the rigidit}^ of the jaw ; and only a 
small quniitity of mucus and a few scraps of food were recognised 
in the fluid removed. The temperature was 2^ F. below the normal. 
A subsequent attempt to administer castor oil failed, as he was unable 
to swallow. Five hours after his admission consciousness returned. 
He vomited, had very little muscular power, and fell on attempting to 
leave his bed. Ten hours after admission the skin was hot and 
dry, the pupils were still dilated, the pulse 108, the respirations very 
rapid (thirty-eight), and though conscious he was drowsy. Tlie tongue 
was dry, brown, and tremulous. Muscular rigidity had disappeared. 
He now made a rapid recoveiy. 

Treatment. — Must be conducted on general principles {vide 
pp. 856 H svq.). 

Post-mortem Appearances. — Nothing characteristic except the 
smell. 

Analysis. — There appear to be no specific tests for camphor 
better than its smell, taste, and familiar physical properties. 

A case of poisoning by camphor would be recognised by the odour 
of the breath, a symptom which would attract the attention of a 
non-professional i)erson. The presence of this substance in the 
stomach would be at once indicated by its odour {vide also “ lirit. 
Pliarm.,” 1898). 

Cases. — An instance is recorded by Borkholz {Pdersharg Med, Woch,) of recovery 
of a young girl who had taken fifteen grammes of camphor, suspended in 
water. After washing out the stomach, chloral and potassium bromide were 
administered as antidotes, the cure being complete in a few days. Toxic symptoms 
in this case did not supervene until after the lapse of two nours, when intense 
cephalalgia, vomiting, convulsions, and coma supervened, tho respiration being 
rapid and the pulse full. Kecovery is attribiited to the fact that before taking tho 
dose the patient had partaken of a full meal, largely composed of carbohydrates, 
which may have foimed in the intestines the non-toxic glyco- camphoric acid. The 
author recommends the use of large doses of sugar as an antidote {.Bull, Comm,, 
27, 35, p. 1 ; Vharm, Jour., 1899, p. 492). 

The following from the B. M, J., 1, 1898, p. 299, is a somewhat 
unusual case, reported by Dr. Wilkinson : 

A Chinese coolie’s wife brought a little girl, aged five years, to my surgery, and 
gave tho following history ; “ By mistake tho child had been given half a (Chinese) 
teacupful of crude camphor oil instead of tea.” This oil is used by the natives as a 
preventive for mosquito bites, and contains from 40 per cent, to 50 per cent, of 
cry stalli sable dmg which precipitates after standing for several days. 

The mother informed mo that tho accident had occurred about one hour and 
a-half before coming to mo, and that, directly after swallowing tho oil, the child 
had fallen on the floor in convulsions, which lasted twenty minutes ; tho e^s-were 
wide open, the face livid, hands clenched, feet cold, and legs outstretched. Towards 
the end of the fit the patient frothed at the moutii and vomited, but tho ejecta were 
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not blood stained. After vomiting the child drank half a cupful of water, and was 
then brought to me. When I saw it it had just vomited slightly ftir a seccmd time ; 
it looked pale and languid, and was apparently nauseated. The pulse was a 
hundred, the temperature not taken. 

I immediately tried to promote emesis by ipecacuanha, and after pushing the 
dinig succeeded in obtaining very free and repeated results. The vomit, beyond 
smelling strongly of camphor, presented no other peculiarities, and was quite free 
from blood. 

The little patient soon fell asloop, and after a time was taken home. I was 
informed next day that she was rimning about and jdaying, and apparently quite 
well. 

To say nothing of the camphor still held by the oil in solution after the preci- 
pitate had formed, and only reckoning the quantity by weight of the latter, this 
child must have swallowed at least from ono hundred grains to two hundred grains 
of pure drug ! 

For a case with very severe collapse after eating three drachms of 
pure camphor, ride B. M. J., 2, 1895, p. 660. 


Poisoning by Oitrulbus Colocynthis (CoLocYNxn). 

Colocynth lias occasionally produced death, preceded by symptoms 
of gastric and intestinal irritation, and excessive purging. It is also 
lierhaps occasionally used for procuring abortion. Christison recorded 
the death of a young woman from a teaspoonful and a half of the 
powdered pulp. Roques states that less than sixty grains of the 
powder, in decoction, has proved fatal ; whilst recovery has taken 
}>lace after three times that amount (Husemann, ‘‘ Handb. d. 
Toxicol.,” p. 625). 


Poisoning by Olavioeps purpurea (Krgot). 

Source and Method of Occurrence.— ‘‘Eigot” as commonly 
seen in grain is tlie grain of rye, spoilt and permeated through and 
through with the threads of a fungus (Claviceps purpurea), so that the 
grain is practically composed of the fungus. 

Ergot has long enjoyed a reputation for its action upon the uterus 
(its action is essentially that of causing unstriped muscle to contract, 
therefore powerfully affects the uterus, consisting as this organ does 
almost entirely of uiistriped muscle) and hence is a favourite drug to 
administer for the purpose of pi’ocuring abortion, and a large number 
of cases of poisoning by it have given rise to criminal charges for 
abortion. 

The reader will find a largo collection of cases, illustrating the pro- 
perties of this drug, in Wibmer (” Arzneiinittel u. Gifte,” vol. 2, p. 80 — 
Sphacelia seffetnm ; Pereira, ”Mat. Med.”; and Horn’s Vicrteljalirsschr.^ 
1866, 1, 221). For its use in abortion vidr pp. 169 ct seq. 

Toxicity and Fatal Dose. — The active principles upon which 
ergot depends for its action are even now not thoroughly understood ; 
ergotin, ergotinin, corniitine (Kobert) and sclerotic acid have each 
had ascribed to them great activitj’^ (^‘Kxtra Pharm.,” pp. 241 et seq.), but 
to wlvichever of them the honour may belong it cannot be considered a 
very powerful poison so far as life is concoriied, the danger of it lies in 
the circumstances under which it is given. 

The medicinal dose of tlio powder in uterine diseases is from twenty 
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to thirty grains. It is employed in a larger dose (from twenty to sixty 
grains at intervals of half an hour) to excite uterine action either for 
abortion or parturition. The dose of the tincture is half a drachm ; 
this is equivalent to seven grains of the powder. The dose of the liquid 
extract, when employed for the purpose of exciting uterine action, is 
half a drachm every half-hour for three or four doses. 

The minimal fatal dose is quite unknown. It does not readily 
cause deatli in one large dose, but its fatal operation appears to be 
more strikingly developed by its long-continued use in small or 
medicinal doses. 

Symptoms. — These must bo divided into those of acute poisoning 
by the drug, and those of the chronic eftects of eating bread, etc., made 
with flour containing some proportion of affected flour. In doses of from 
half a drachm to two drachms, ergot in powder lias caused nausea, 
vomiting, dryness of the throat, great thirst, aversion from food, pain 
in the abdomen, slight purging, pain in the head, stupor, and dilatation 
of the pupils. For the symptoms of chronic poisoning by ergot the 
reader is referred to an article by Prof. Clifford Allbutt, published in 
his ‘‘ System of Medicine,” voh 2, p. 793 ct seq. The symptoms 
essentially consist in gangrene due to disease of the blood vessels 
distributed to the parts, this disease in turn being due to the violent 
action of the ergot on the muscular coat of the arteries. The disease 
has but little interest for the medical jurist, concerning rather the 
medical officer of health. 

Post-mortem Appearances. — Nothing at all characteristic in 
the tissues, but particles of the powder may be seen. 

Analysis. — The powder of ergot has a faint fishy smell ; this is 
sjieciully observed when it is rubbed with a solution of potash. This 
alkali dissolves it in part, and the solution acquires a diug 3 "-red colour. 
Ill the form of tincture, alcoholic or ethereal, the peculiar fishy odour 
of the extract when treated with potash is well marked. This is owing 
to the liberation of trimethylamine. It may, however, be concealed by 
other odours. Sometimes small particles of ergot, presenting a pink- 
red colour in the dark external coat, may be detected in the sediment 
by the microscope. AVhen ergot has been taken in powder, fragments 
of it may be found scattered over the lining-membrane of the stomach 
or bowels; these may be identified by the characters described. The 
ethereal tincture of ergot, evaporated to an extract, yields a yellowish- 
coloured oil, wliich, if any of the colouring matter of ergot is present, 
acquires a reddish colour when heated with a solution of potash. It 
also evolves a fisliy odour of trimethylamine. 

The colour produced by potash or other alkalies, with ergot of rye, 
is purely a pigment reaction, and tlierefore only occurs when any portion 
of the coloured coat of the ergot is present. As the pigment is not 
soluble in alcohol and ether, the action of alkalies upon the residues* 
of these solutions is sometimes negative. In old and damaged 
preparations the fat is rancid, and the fatty acid may dissolve a portion 
of the coloured pigment, which will then be turned of a rose or 
carmine-red colour b}" alkalies. A fresh specimen will give nothing to 
ether that will be coloured by the addition of an alkali. On the 
chemical and microscopical |)roperties of ergot, see Horn’s Vieviel- 
jahrsachr., 1806, 1, 231. 
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It is not probable that a sufficient quantity of this substance will 
be found in the body of a person to whom it is alleged to have been 
given, to allow of the separation of any of the active principles. The 
medical jurist must rely upon the phj^sical properties of the fungus if 
he can obtain aii}’^ of it. A spectroscopic examination of the red 
alkaline solution of colouring matter presents notliing characteristic. 
Old samples smell strongly of ammonia, and contain acari (mites). 
The procedures described on p. 874 should, nevertheless, be undertaken. 

Poisoning by Cocculus Indicus ([levant Nut). 

Source and Method of Occurrence. — This is the fruit or berry 
of the Anamirta Coeculns {Levant Nut), imported from the East Indies. 
The berry contains from 1 to 2 per cent, of a poisonous principle 
{Picrotoxin), The shell or husk contains no picrotoxii\, but a non- 
poisonous principle called menis])erniin. The seeds, in powder or 
decoction, give rise to nausea, vomiting, and griping pains, followed by 
stupor and intoxication. There are only two w'cll-authenticated 
instances of this substance having proved fatal to man. Several men 
suffered from tliis poison in 1829, near Liverpool ; each had a glass of 
rum strongly impregnated with cocculus indicus. One died tliat 
evening; tlie rest recovered (Traiirs ‘^Outlines '*)• 

Porter, ale, and beer liave owed their intoxicating properties in 
some instances to a decoction or extract of these berries. The fraud 
was formerly perpetrated b}" a low class of publicans. They reduced 
the strength of the beer by water and salt, and tlien gave to it an 
intoxicating property by means of this poisonous extract. A medical 
man consulted the author some years since, in reference to the similarity 
of cerebral symptoms suffered by several of his patients in a district in 
London. It was ascertained that they were su2>plied with porter by 
retail from the same house. Cocculus indicus is sometimes used by 
robbers to intoxicate their victims, and to this form of intoxication the 
term ‘Mmcussing” is applied. 

Cocculus indicus has been frequently used for the malicious 
destruction of lish and game. In one instance referred to the author, 
there was reason to believe that 270 young pheasants had been poisoned 
by grain soaked in a/lecoction of this substance. Barber's poisoned 
wheat for the destruction of birds owes its poisonous projierties to 
cocculus indicus (Horsley). 

Symptoms. — 4'he effects produced by this drug are remarkable : 
tliere is a strong disposition to sleep, and at tlie same time wakefulness. 
There is a heavy lotliargic stupor, with a consciousness of jiassing 
events, but a complete loss of voluntary power. It is a kind of night- 
mare feeling, altogether different from healthy sleej). Of the second 
case above, the following details have been iniblished. A boy, jet. 12, 
was persuaded by his companions to swallow forty grains of a composi- 
tion used for poisoning fish. It contained cocculus indicus. In a few 
minutes he perceived an unpleasant taste, with burning jiain in the 
gullet and stomach, not relieved by frequent vomiting, and pain 
extendhig over the whole of the abdomen. In sjiite of treatment, a 
violent attack of gastro-enteritis supervened, and there was much 
febrile excitement, followed by delirium and purging, under which the 
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l>atient sank on the nineteenth clay after taking the poison. On 
inspection, the vessels of the pia mater were congested with dark- 
coloured liquid blood. There was serious effusion in the ventricles of 
the brain, and the right lung was congested. In the abdomen there 
were all the marks of peritonitis in an advanced stage. The stomach 
was discoloured, and its coats were thinner and softer than natural 
(Canstatt’s Jahresbericht, 1844, 6, 298). 

Analysis. — One method of detecting this poison in alcoholic 
liquids consists in distilling off the alcohol, and then testing the extract 
by physiological or cliemical processes. The extract containing cocculus 
indicus is intensely bitter, and soon produces in an animal peculiar 
symptoms. One-twentieth of a grain of 2 )icrotoxin kills rabbits with 
2 )eculiar o 2 ^isthotonic convulsions. Fishes when immersed in water 
containing this substance make strange, sinuous movements, and fall 
powerless on the side (U. 3/. J., 1875, March 27th, et seq.). Rober 
found that frogs are affected with tonic and clonic convulsions, and a 
l^eculiar ins 2 nratory tetanus, which causes an inflated state of the 
abdomen. He thinks that this special condition is characteristic of 
the administration of 2 )icrotoxin to these animals. For some remarks 
on this adulteration of beer and otlier liquids, and a 2 >rocess for 
separating the poisonous princi 2 )le, i^it^rotoxin, by amylic alcohol, see 
Chem. News, March 12th, 1864, p. 123. 

IHcrotoxin , — The poisonous principle of the berry of cocculus 
indicus crystallises in slender hcxahedral prisms, having a silky lustre. 
It is soluble in 150 2 >arts of cold water, but is more soluble in boiling 
water, and the solution has a very bitter taste. When heated in a 
tube, 2 )ici*otoxin, like digitalin, evolves an acid vapour. Hydrochloric 
acid dissolves it without change of colour. It is soluble in alcohol, 
ether, chloroform, and in amylic alcohol. Sulphuric acid im2:)arts to it 
an orange-yellow colour, which becomes violet, passing into brown on 
the addition of a minute fragment of bichromate of 2 )otassium. Strong 
nitric acid dissolves it without any change of colour. Tannic acid and 
]»otassio-mercuric iodide do not precqntate it from its solutions. When 
boiled with a solution of i)otash and siil 2 )hate of cop 2 ier, it reduces 
the solution somewhat like gra 2 )e-sugar. The chemical tests, are, 
however, im 2 )erfect. 

Langley has shown that 2 ucrotoxin may be separated from many of 
the poisonous alkaloids by taking advantage of its 2 )«^^uliar chemical 
pro 2 )erties. It does not combine with acids to form salts, but readily 
with bases. I’lius water containing a small quantity of potash will 
dissolve one-sixth or one-eighth inirt of its weight of 2 >icrotoxin. Water 
tlius alkalised will, it is well-known, readily yield most of the alkaloids 
to ether, when this liquid is shaken with the solution ; but if the liquid 
is strongly acidulated, most of the alkaloids remain combined with the 
acid, while the ether shaken with the liquid entirely removes tl)<3 
2 ncrotoxin. Thus, in examining beer supposed to be adulterated with 
cocculus indicus, the liquid should be acidulated with hydrochloric 
acid, and then shaken with twice its volume of ether. The ethereal 
solution thus obtained, when sijontaneously evaporated, let^ves the 
picrotoxin in crystals. Ijangley states that by this 2 ^i’ocess he has 
detected so small a quantity as l-750th of a grain of 2 )iorotoxin in a 2 >int 
of ale. The stomach of a cat which had been 2 Joisoned was treated 
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with alcohol, and the solution evaporated to dryness. Acidulated 
water was poured on the residue, and the picrotoxin with some organic 
matter was dissolved. The acid liquid was shaken with ether, and 
crystals of picrotoxin were obtained by the evaporation of the ethereal 
solution {Pharm. Jour., December, 1862, p. 277). It is supposed 
that two or three grains would be a fatal dose for an adult person. 


Poisoning by Colchicum autumnale. 

Source and Method of Occurrence. — The corms and seeds of 
the plant, known as Colchicum autumnale, are both in oflicial use in 
the Pharmacopoeia. The plant grows in England, but is certainly not 
common. Its flowers are showy, and it would be risky for children to 
eat them, but practical!}" no cases are recorded of this form of accidental 
poisoning, all such arising from the injudicious use of the medicinal 
preparations. The only criminal case the editor is aware of is the one 
recorded below (Cases). 

Many quack remedies for gout essentially consist of parts of the 
plant. Blair’s Gout Pills consist of the ground corms of colciiicum. A 
man, (et. 50, took twenty-eight of these pills in tlie course of four and 
a half days. He had nausea, griping pains in tlie abdomen, diaiThma, 
hiccough, and vomiting ; followed by stupor, convulsions, twitchings^ 
and death in fourteen days. The pills, which were hard, were found 
by Beyte to yield three-fifths of a grain of colchicine {Lancet, 1881,. 
1, p. 368). The tincture, five to fifteen minims, vinum, ten to thirty 
minims, and the extract, a quarter to one gi’ain are the official prepara- 
tions and doses. 

Toxicity and Fatal Dose. — TJie toxicity of the plant is due to 
the presence in it of a poisonous alkaloid — Colchicine — the eflects of 
which on animals are similar to those of Veratrine, the alkaloid 
existing in White Hellebore. 

It is difficult to estimate the fatal dose, but judging from the above 
case, it would seem that a grain wmuldbe likely to produce fatal effects. 
The alkaloid as a remedy (for gout) is not official, but its dose is one- 
thirtysecond to one-sixteenth of a grain, and it must be considered 
as very poisonous. 

A gentleman swallowed by mistake one oiuice and a half ol wine of 
colchicum. He was immediately seized with severe hi the 

abdomen : other sym 2 )toms of irritation came on, and he died in seven 
Iiours. In another instance, in wdiicli an ounce of the wune was taken, 
death occurred in thirty-nine hours (Schneider’s ‘‘ Annalen,” vol. 1,^ 
p. 232). In a case in which a similar dose w'as taken, the person 
recovered after suflering from cramps in the limbs and twitching of the 
tendons {U Union McyZ., August 24th, 1848). Three and a half 
drachms of the vinum seems to be the smallest recorded single 
dose which has proved fatal; death ensued on the fourth day. 

Symptoms. — ^A woman, fiet. 66, suffering from rheumatism, for 
whom wine of colchicum had been prescribed, took by mistake an 
ounce of the wdne of the seeds, in divided doses, in twelve hours. She 
suffered from nausea, violent and profuse vomiting, slight purging, with 
heat and ^burning pain in the throat, great thirst, cold clammy skin,. 

, M.J. — VOL. If. 46 
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feeble pulse, pain in the stomach, and pain in the forehead. Inflamma- 
tion of the stomach supervened, and the retching, vomiting, thirst 
and pain continued for three days. She then recovered {Amer Jonri 
Med. Sci., January, 1857 ; and Brit, and For. Bee., 1857, 19, 499). In 
other cases profuse purging has been the most prominent symptom, 
followed by death from exhaustion (Pharm. Jour., July, 1861, p, 46). 
In one instance, in which two ounces of the wine were taken, the 
symptoms did not come on for an hour and a half ; they were then 
copious vomiting of a yellow fluid, severe pain in the abdomen, with 
great tenderness, tenesmus, and thirst. The patient died in forty- 
eight hours without being convulsed or manifesting any sign of cerebral 
disturbance {vide also Lancet, 1, 1908, p. 1254). 

Treatment. — There is no specific anticlote to colchicine, and 
treatment must be on general principles {vide pp. 356 et scq.). 

P 08 t*mortem Appearances. — Nothing characteristic has been 
found, but signs of gastro-intestinal irritation are sometimes seen. 

Analysis. — Colchicum, in the form of tincture, possesses a warm 
aromatic taste and a peculiar odour. Colchicine may be separated 
from liquids containing it bj" a process similar to that described 
for strychnine. 

A drop of nitric acid, S.G. 1 *4, brought in contact with colchicine, 
produces a violet colour, which changes to brownish-yellow. One part 
of ammonium vanadate dissolved in two hundred parts of sulphuric 
acid produces a green coloration (sometimes very evanescent, and 
not distinct except with the pure alkaloid), which changes to a 
brownish- violet ; the reagent should be freshly prepared. The 
physiological test does not afford decisive information; the con- 
clusions arrived at by a committee of French experts, who were 
appealed to in a case of susi 3 ected colchicine poisoning, were, that 
experiments on animals do not afford the means of determining that 
poisoning by colchicine has taken j^lace. 

Ogier was able to obtain the reactions of colchicine isolated by the 
usual process, from the exhumed bodies of dogs which he had 
poisoned with it five and a half months before* In the bodies of 
animals poisoned with it, Oblonski detected colchicine four and a half 
months after death (Mann). 

Cases. — A woman, after having been tried and acquitted for an 
attempt to poison with oil of vitriol a man with whom she coliabited, 
was convicted {R. v. Catherine Wilson, C. C. C., Se 2 )teniber, 1862) of 
the murder of a Mrs. Soaines, who had died suddenly while nursed 63 ’’ 
the prisoner six years previouslj'. The body was exhumed, but no 
poison was found in the remains ; yet the medical and other circum- 
stances, as well as the conduct and correspondence of the prisoner, 
proved to the satisfaction of the court that deceased had been 
destroyed by vegetable poison, most probably colchicum, with the 
noxious properties of which she was proved to have been well 
acquainted. From the facts which transpired in reference to this 
trial, it appeared that the deceased was one of four persons who had at 
different dates fallen victims to the acts of this woman. Isc, Peter 
Mawer, who died in October, 1854 : the bodj’’ was exhumed in 1862, 
but no poison was detected. 2nd, Mrs. Jackson, who died in 
December, 1869: the body was exhumed in January, 1860, and no 
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poison was detected. 8rd, Mrs. Atkinson, who died in October, 1860 : 
the body was exhumed in May, 1862, and no poison was detected. 
4th, Mrs. Soames, above mentioned. All tliese persons died speedily 
while in a state of health, under similar symptoms, and without any 
apparent natural cause to account for death. The symptoms as a 
whole were not reconcilable with any known disease, and they only 
appeared after the prisoner was iiroved to have administered, under 
some pretence or other, food or medicine, the bottle which slie 
employed for this purpose being kept locked up or in her own 
possession. The motive for the murder in each case was the 
acquisition of propert 3 ^ Two other attempts at murder, which failed, 
led to the inference that colchicum, either in wine or brandy, was the 
substance which this woman employed. In these four persons the 
symptoms were as iiearl 3 ’^ as possible of the same character — ^Ijurning 
pain in the throat and stomach, intense thirst, violent vomiting and 
purging, coldness and clamminess of the skin, excessive depression, 
and great weakness. The pulse was small and weak, and death 
appeared to take jdace from exhaustion, without convulsions or loss of 
consciousness. Of these persons, one died on the second, one on the 
fifth, one on the eighth, and one on the fourteenth day. In most of 
the cases the poison was probabl}" given in divided doses : in the last 
case the symptoms always appeared eveiy evening after the deceased 
had taken the tea prepared by the prisoner. [Grave doubts have, 
however, been entertained by experts as to the kind of poison 
administered : the author’s opinion as to its being colchicum is not 
universally shared bj" toxicologists. — Sir Thos. Stevenson.] McGregor 
Maclagan collected fifteen cases of poisoning b}" colchicum {Month. 
Jour. Med. ScL, 1862, p. 1). Roux relates the poisoning of five 
soldiers b,y the administration of two ounces of wine of colchicum in 
each case, in mistake for quinine wine. All died {Union Med., 1855, 
No. 36). Keller reported a case of poisoning hy three-fifths of a grain 
of the alkaloid colchicine. The patient, a woman, £et. 20, recovered 

Ber. d. Krankenanstalt Rudelfstiftung in Wien,” 1857). 

The following is taken from the 13. M. J., 2, 1903, p. 1272. It is 
reported by Dr. L. G. Davies : — 

On being recently sdmmoned hurriedly to Mr. X., aged fifty-eight, I found 
him with a typically “ abdominal facies” — drawn, anxious, and dusky; bluish 
lips and nails ; quick, shallow respirations ; small and quick pulse, and clamm}-, 
pale skin. I knew him to be oidinarily a healthy, tem})erate man, though slightlj’^ 
gout 3 r. He complained of intense cutting ej)igastric pain, of sudden onset one and 
a-half hours earlier, beginning with vomiting of much yellow fluid all over the 
road,” and several violent actions of the bowels, the motions being profuse and 
sanguineous. The abdomen was tender all over, the temperature 96*5°. 

The clinical picture was that of a sudden serious abdominal lesion, but local 
indications were wanting, as was also any proof of the existence of actual 
iitvolvement of the peritoneum. 

Inquiry as to recent ingosta elicited that he had taken on an empty stomach 
some two and a-half hours before, two ‘^Blair’s gout pills,” and the diagnosis 
seemed to lie between (1) pill poisoning, ( 2 ) ptomaine poisoning, (3) abdominal 
lesion, for example, perforation of appendix. The history negatived (2) and f3), 
but the patient’s state inclined one strongly to (3). Could these two pills possibly 
do all this to a man ? 

I diagnosed colchicum poisoning from the Blair’s pills, administering appro- 
priate treatment. Eecove^ followed the use of sedatives and canniuativos, but 
not before x^usoular twitchings and choleraic symptoms had appeared. A month 

. •_ 46 — 2 
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})efore ho had taken two of those nillw, with similar hut much loss inteiiso 
symptoms. Murrell notes a case of colchicum poisoning frojii those pills as being 
recorded in the Lancet, voL 1, IS81, p. dGS. The symptoms agree generally with 
those of colchicum poisoning noted b^’ Murrell and b}' Ewart, the two chief 
authors accessible to mo. 

Intense thirst and partial vesical paralysis were also observed. The yellow 
vomit described by Miimdl was well marked. The patient assui’od me that only 
two pills wore taken, ‘‘ and they would bo the last two of that sort.’* 

A somewhat singular death from colchicine occurred in Franco. A man, aged 
foi'ty-three years, the subject of nephritis and gout, Avas oixlored a capsule con- 
taining a quarter of a inilligrammo of colohiciiio and twenty grammes of salicyhito 
of methyl eight times a day. To cut short an attack ho took twelve capsules within 
the space of an hour. Tie vomited mucus tinged with black blood, passed blood in 
the motions and urine, and had mus(‘ular tremors which were oxagg^ivatod by 
excitement. The muscles became tender. Eccbvmotic spots appeared on tlie 
limbs. The \irino at the time of death — ten days after the ingestion of the poison- 
contained colchicine. The usual spmptoms of colchicine poisoning — ^lioadacho, 
abdominal pain, abundant vomiting, and diarrhoea — wore absent [Lancet, 2, 
1903, p. 1798). 


Poisoning py Conium MAcuiiATmi. 

Source and Method of Occurrence. — The spotted liemlock is 
a very coinnioii plant indigenous in Great Britain. Its poisonous 
properties i*eside in the seeds, leaves, and roots. It belongs to the 
natural order innhelliferre. 

Tlie case of Socrates is the only case in which the plant has been 
used for judicial purposes. But it has been the subject of a charge for 
murdei*. 

In a case which was tlie subject of a trial for murder {IL v. Bowycr, Ipswich 
Sum. Ass., 1848), the child died in one hour after swallowing part of a teacupful of a 
decoction of hemlock, idlegod to have been administered by the mother. The child 
sipped the decoction, until it lost the power of holding the cui.) ; it became insensible 
and paralj'sed, and died in the chair in a sitting posture. There wore no morbid 
appearances, and no hemlock loaves were found in the stomach, these having 
subsided in the cup. The child had been poisoned by the tqiper stratum of clear 
liquid. The mother was acquitted for want of proof of administration, the death 
of the child having taken place in secrecy. 

In the year 1801, Dr. Jahn killed his mistress in a few miiiiites by 
a dose of ten or fifteen drops of conine. Violent palpitation of the 
heart was the most proininent symptom (Husemann, “ Die Pflaiizen- 
stoffe/* p. 269). 

Very few cases are recorded on poisoning by this plant, and most of 
them are of an accidental nature. 

A medical electrician sutfei'ing from facial spasm took, boginning four hours 
after the last of a previous series of divided doses of a fluid extract of conium 
amounting in the aggregate to one hundred and eighty drops, at 4.10, 4.40, and 
5. 15 p.m., fifty minims -;oiio hundred and fifty in all)of “Squibb’s Fluid Extract.” The 
first dose produced dizziness and muscular relaxation ; the second, great muscular 
weakness, inability to stand, and thickening of speech, without relief of the s])asm ; 
the third, immediately, some luxusea, and tremors about the chest. At 6.10 p.m. 
there Avere nausea, mtenso muscular weakness, partial dropping of the eyelid 
(ptosis, a common symptom), double vision, and great difficulty of si^eoch. The 
pulse was sixty. »Shortly after this he became unable either to speak or tfc» swallow. 
He made signs for electricity, and, on being asked whether the direct or the faradic 
current, indicated tlio latter, and also the place of application of the electrodes, 
but was unable to hold one of the latter. Shortly after this he dropped back dead 
{The Sanitarian^ June, 1875). 
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It has been mistaken for parsley. It is hardly credible that a mis* 
take of this kind should be made, yet through carelessness and 
ignorance accidents have occurred. In 1864, a lady and two of her 
children were seized witli symptoms of poisoning soon after dinner. 
The medical men who were called in examined the remains of some 
soup whicli had been eaten, and they detected fragnients of the leaves 
of hemlock amongst the herbs which had been used to flavour the soup. 
Under treatment, the symj)toms abated in a few hours, but these 
persons did m;t entirely lecover until after two or tliree days. It 
turned out that the hemlock had been gathered in the garden belonging 
to the family, where it was growing side by side with ])arsley. As the 
parsley was raised from seed, it is probable that hemlock-seed had been 
accidentally mixed with it by the seedsman, and thus the accident had 
occurred. No deaths from it were registered in 1901. 

The oflicial preparations are : Tinct., dose J to 1 drachm ; succus, 
dose 1 to 2 drachms and an ointment. 

Toxicity and Fatal Dose. — The poisonous properties of hem- 
lock are well known to reside in its alkaloid, coniue, of which Dr. Luif 
says “ one drop is considered to be a fatal dose.** Its action is almost 
entirely on the peripheral nerves, and death is probably brought about 
by this action being exerted on the vagi. 

Duration. — The symptoms come on after a variable interval 
required for digestion and absorption, and rather rapidly, i.e. in three 
or four hours, gradually increase in the severity of the i)aralysis and 
kill by involvement of the cardio-respiratory nerves. 

Symptoms. — As in poisoning by most plants, if 2 )ortions be eaten 
there may he symj)tonis (vomiting, nausea, diarrlieca) of gastro intestinal 
irritation before the more si)ecific effects of the coiiine are exhibited. 

The effects ]>roduced by hemlock have not been uniform ; in some 
instances there have been stu 2 >or, coma, and slight convulsions ; while 
in other cases, the action of the 2 )oison lias been chieffy manifested 
on the nerves — /,t'. it has i)roduced jiaralysis of the muscular system. 
A pecular muscular debility sets in ; the lower limbs become weak, 
and eventually j^aralysed ; tlie ])aralysis advances ujiwards, eventually 
reaching the respiratory muscles. There is dyspnoea, anxiety in 
the region of the Jieart, and towards the close of life convulsions, 
consciousness being i)reviously intact. The pupils are dilated, though 
not to the same extent ns when a solanacooiis plant has been 
taken. Wlieii the respiration is affected there is marked blueness 
of the surface of the body. A man ate a large qiiantit}'^ of liemlock- 
plant, by mistake for jjarsley. In from fifteen to twenty minutes 
there was loss of power in the lower extremities : but he apparently 
suffered no pain. In walking, he staggered as if he was drunk; at 
Jiength his limbs refused to sui>i)ort him, and he fell. On being 
raised, his legs dragged after him, and when his arms were lifted they 
fell like inert masses, and remained immovable. There was com* 
plete i)aral 3 "sis of tlie iqiper and lower extremities within two hours 
after he had taken the poison. There was a loss of the power of 
swalloTving, and a partial paralysis of sensation, no convulsions, but only 
slight occasional motions of the left leg ; the 2 )upils were fixed. Three 
liours after eating the hemlock, the respiratory movements had ceased. 
Death tqpk j)lace in three hours and a quarter ; it was evidently caused 
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by gradual asphyxia from paralysis of the muscles of respiration ; but 
the intellect was perfectly clear until shortly before death. 

Treatment. — Empty the stomach and give general stimulants, 
alcohol, coffee, etc. Of antidotes strychnine is the best, but the 
antagonism is not absolute {vide p. 359); it should be given sub- 
cutaneously in doses of grain, repeated if necessary in an hour. 

Post-mortem Appearances. — Beyond the possibility of bits of 
the plant being found in the stomach, tliere will not be found any 
])ost-mortem visible clianges. In the case of the man (above), on 
inspection, there was slight serous effusion beneath the arachnoid 
membrane. The substance of the brain was soft ; on section there 
were numerous bloody points, but the organ was otherwise healthy. 
'I'he lungs w'ere gorged with dark fluid blood; tlie lieart was soft and 
flabby. The stomach contained a green-coloured pulpy mass re- 
sembling parsley. The mucous coat was miicli congested, especially 
at its greater end : here there \vere numerous extravasations of dark 
blood below the membrane, over a space of about the size of the 
liaiid. The intestines were healthy, here and tliere presenting patclies 
of congestion in the mucous coat. The blood, tliroughout the body, 
was fluid, and of a dark colour. A portion of the green vegetable pulp 
was identified as part of the leaves of the coninm maculatiim. Some 
of the leaves bruised in a mortar with a solution of potash, gave out 
the peculiar odour of the alkaloid conine {Edin. Med, and Suvg* 
J(nu\, July, 1845, p. 169). 

Analysis. — Hemlock is known from most other plants which 
resemble it by its large round smooth stem, with dark purple spots. 
The leaves a]*e of a dark-green colour, smooth and shining. Every 
portion of the plant has a peculiar and disagreeable smell when rubbed 
or bruised, resembling cats' urine, or, according to some, the odour of 
mice. It is strongly brought out when tlie stem, leaves, or seeds are 
rubbed wdth a solution of caustic i^otash. The seeds of hemlock are 
peculiar in their form, and are easily distinguished from the seeds of 
other umbelliferous plants. A person was poisoned by a decoction 
of leaves of hemlock, and no leaves were found in the stomach or 
bow^els, but the stomach had been emptied and the contents lost, 
and hence no trace of conine was found. The prisoner first gathered 
the Anthriscus sijlvestris by mistake for Coninm viaculatamy but it was 
proved that she had afterwards gathered the leaves of hemlock. A 
leaf of each of these plants was copied by photograph}", and produced 
as evidence in Court. 

The determination of the jn’esence of - fragments of leaves in 
poisoned liquids, and in the contents of a stomach, may be of importance 
in evidence. The appearance and smell of the leaves, either when 
bruised or when rubbed with a solution of potash, will greatly aid a, 
medical witness in forming a judgment, as there are many umhelliferaj 
which bear a close resemblance to hemlock in the form of their leaA^es. 

There are three common umbelliferous plants, indigenous in this 
country, that may be mistaken for hemlock. Conium maculatum, 
the true hemlock, has a round smooth stem blotched with purple, its 
lower leaves are smooth and lustrous, it has a general involucre of from 
t\(ree to seven leaflets, and a partial one of three leaflets; the fruit has 
wavy notched ridges. All parts of the plant when bruised have a 
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special mousey odour. yEthusa cynapium^ fool’s parsley, is distin- 
guished by its one-sided and reflexed partial involucre of three leaflets, 
and the absence of a general involucre ; tlie stem is haiiy and striated ; 
and the ridges on the fruit are neither undulated nor notched. 
AntJmscus vulgaris^ common beaked parsle}", lias slightly hairy leaves, 
no general involucre, and a bristly fruit. Anthrucm sylvestris, cow 
parsley, has a striated blotched stem, which is downy below, a partial 
involucre of five or more leaflets, and a smooth elongated fruit. 

The alkaloid of conium, known as conine, resembles nicotine and 
ammonia in its liquidity, alkalinity, volatility, and in some of its 
chemical properties. It is a liquid of oily consistency, usually of a pale 
yellow colour, but is colourless when freshl}' prepared, powerfully 
alkaline, and has, when its vapour is diluted, a smell resembling that 
of mice, and an acrid, bitter taste. It gives a volatile greasy stain to 
paper, and burns with a yellow flame and thick smoke. 1. It is 
scarce!}" coloured or affected by nitric, sulphuric, or hydrochloric acid ; 
the last-mentioned acid produces with it dense white fumes of hydro- 
chlorate of conine, and on heating the mixture, this salt remains in 
prismatic crystals. 2. It dissolves in one hundred parts of water. 3. It 
is soluble in alcohol and ether, and this last-mentioned liquid removes 
it from its aqueous solution, and leaves it in oily globules on evapora- 
tion. 4. It gives a white precipitate with corrosive sublimate. 6. It 
gives a yellow precipitate with phospho-molybdic acid. 6. A solution 
of iodine in potassium iodide gives a reddish-brown precipitate. 7. It 
gives a yellow crystalline precipitate with auric chloride, but no pre- 
cipitate with platinic chloride. 8. Tannic acid gives it a dingy white 
precipitate. 9. Gallic acid gives no precipitate, but slowly acquires 
a yellowish colour. If conine be warmed with potassium bichromate 
and dilute sulphuric acid, butyric acid is produced, which may be 
recognised by its characteristic odour (Luff). If conine be dropped 
into a solution of alloxan, the latter is colouied an intense reddish- 
purple after a few minutes. On standing, white needle-shaped crystals 
separate out. These, if collected and dissolved in cold caustic potash 
solution, produce a bluish-purple colour, and emit a strong odour of the 
conine (Lufl). Its odour and insolubility in water, as well as several 
of the characters above mentioned, serve to distinguish it from nicotine 
and ammonia, but it may be readily separated from ammonia by 
potassio-mercuric iodide, which precipitates it even more completely 
than tannic acid. In reference to its presence in organic mixtures^ it 
may be detected by its peculiar odour, or by distilling the liquid with a 
solution of potash, and examining the distillate extracted from organic 
mixture. It may be extracted by the method detailed on p. 374. 

"I'lie reactions produced by tests on small quantities must bo con- 
^flrmed by evidence of the action of the poison on the body from the 
symptoms. As in reference to strychnine, veratrine, and other 
alkaloids, an incautious operator may readily come to the conclusion 
that he lias found traces,'' and ascribe death to the poison. The 

following case occurred in Germany a few years since : — 

• 

** A man died two homs and a half after going to bed, and it was alleged that 
his wife had poisoned him. The persons commissioned to make the analysis 
deposed that they had found traces of conine in the stomach, intestines, and kidneys, 
and they pame to the conclusion that the man had died from the eifects of hemlock^ 
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which implicated his wife in a charge of murder. Some doubt a 2 >poars to have 
arisen in the minds of the authorities on this point, and they submitted three 
questions for the consideration of a Medical College. 1. Is there any reason to 
doubt whether coniue has really been found in tho body of deceased ? 2. If existing 
in the l)ody, may it have been spontaneously produced, or does it show administra- 
tion from without ? Does its detection in the body incontestably prove that the 
deceased died from poisoning by conia or hemlock ? 3. Is it improbable that 
deceased poisoned himself with hemlock f The college decided that there was not 
sufficient evidence to show that death had been caused by hemlock. Tho matter 
was then referred to Mitscherlioh and Casper, and they found that the chemical 
processes pursued failed to detect conine in tho body — that there was nothing to 
indicate that deceased had taken hemlock in any form, and that the state of the 
windpipe sufficiently accoimted for the sudden death of deceased. He had eaten 
and drank freely, had vomited after going to bod ; a j>ortion of the food had 
eiiteretl the trachea and he had been suffocated ” (see Casper’s Vierteljahrasclir.y 
1859, p. 194). 

Poisoning by Croton tiglium (Croton Oil). 

Source and Method of Ocenrrenoe. — Tliis is an oil extracted 
from the seeds of tlie Croton tiglium. The seeds, whicli are sometimes 
called Purging nutg^ resemble castor seeds in size and Bhai)e. They have 
a dark brown or blackish colour, and are marked by longitudinal lines, 
and have no smell. Their taste is at first mild and oleaginous, after- 
wards acrid and burning. When heated they evolve an acrid vapour. 
As the cases below show, poisoning by croton oil is almost invariably 
due to accident, though it has been used in cases in which a criminal 
charge lias been raised. 

Toxicity and Fatal Dose. — Croton oil is a powerful drastic 
purgative, producing, in a large dose, severe purging, collapse, and 
death. Its official dose is from half to one or two minims. 

In man, a dose of from fifteen to twenty drops of the pure oil might 
give rise to excessive purging, and cause death by exhaustion. The 
cases recorded of its fatal operation are few, and do not enable us to 
solve this question from observed facts. According to Landsberg 
(Christison's Dispensatory ”), thirty drops of the oil have killed a dog ; 
and Christison states that he has known four grains of the oil to pro- 
duce an alarming degree of purging. It is frequently mixed with castor- 
oil and other substances, and the j)resence of these must of course 
influence the dose required to act fatally. 

The smallest recorded fatal dose seems to be the following : — A 
child, a3t. thirteen months, died in six hours from a small dose given 
by mistake. I’he croton oil was mixed with soap liniment, and tho 
quantity taken was supposed to be less than three minims of the oil 
{Med. Times and Gaz., 1870, 2, p. 466). 

Duration. — Croton oil is used medicinally Avhen a rapid and 
jiGwerful effect is required, and symptoms commonly set in within half 
an hour. Four or five hours seems to be approximately tho time at 
which a fatal result ensues, and if this be due entirely to local effects' 
it is a period reasonably to be expected. 

Symptoms. — These are directly exhibited by the alimentary canal, 
as might be expected from the medicinal use. A case occurred in 
Paris, in 1839, in which a man swallowed by mistake two drachms and 
a half of croton oil. In three-quarters of an hour the surface was cold 
and claiiimy, the jiulse imperceptible, the breathing difficult, and the 
extremities and face were as blue as in the collapsed stage of ^cholera. 
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In an hour and a half purging set in ; tlie stools were passed involun- 
tarily, and the abdomen was very sensitive to the touch. The patient 
complained of a burning pain in the course of the gullet. He died in 
four hours after swallowing the poison. Tliere was no marked change 
in the mucous membrane of the stomach (** Ann. d’llyg.,’' 1871, 1, 
409). For another fatal case, see Phann. Jour., February, 1868, 
p. 379. In one case a druggist swallowed, by mistake for cod-liver oil, 
half an ounce of croton oil. He felt a burning sensation in the throat 
and stomach, soon followed by vomiting and copious i^urging, with 
symptoms of collai)se. He did not recover until after a fortnight. An 
aged woman died from the effects of an enibnxfatioii containing croton 
oil witli other drugs. A teaspooiiful was incautiously given to her : she 
immediately complained of a liot burning sensation in her tiiroat. She 
died in convulsions in three days (Med. Oaz., vol. 43, p. 41). A 
girl, set. 19, took by mistake a teaspoonful of a liniment consisting of 
equal i)arts of croton and olive oils. In about half an hour she was 
seen by Brydon, and she then complained of an intense burning sensa- 
tion in the throat and gullet; but there was no pain in the stomach. 
Her pulse was 84. Vomiting came on in a severe form, and this was 
promoted by a zinc emetic and warm water. After the vomiting had 
continued for a quarter of an hour, she complained of a severe pain in 
tlie stomach. Purging was not a prominent symptom. In a day or 
two she recovered {Edin. Med. Jour., August, 1861, p. 184). In 
another case, a little girl, six years old, took by mistake about fifty-five 
drops of croton oil. There was vomiting, with some purging and 
feverishness for three or four days, but the patient recovered {Lancet, 
1870, 1, p. 658). Ill these cases it is not improbable that the oil may 
have bee)! adulterated. 

Treatment. — Must be carried out on general principles {vide 
pp. 856 et seq.). 

Post-mortem Appearances. — Signs of irritation may lie met with 
in the alimentary canal, but nothing churactei istic of croton oil. 

Cases. — A case was tried at Liverpool {It. v. Massey and Ferrand), 
in which the prisoners were charged with having caused the death of a 
man hj^ placing in food, of which he and others had jiartaken, two 
drachms of powdereul jalap, and from two to six drops of croton oil. 
Several persons, including the deceased, sutfered from vomiting and 
purging; hut they recovered, and the deceased himself so far recovered 
as to be able to go about as usual. He was subsequently attacked with 
inflammation and nlceration of the bowels, fi om which lie died. The 
prisoners were acquitted, as the medical evidence at the trial failed to 
make out the connection of this subsequent illness with the jalap and 
croton oil which liad been luit into the food. 

• 

Poisoning by Curare. 

Source and Method of Occurrence. — Curare is the active 
principle obtained from species of stiyclinos, cocculiis, and other plants 
growing in South America and elsewhere. In the places where these 
plants grow it has long been known as one form of arrow poison, killing 
with only a small wound. In England it is almost confined to labora- 
tory experimental work, though a hypodermic injection of it has been 



780 


POISONING BY LABURNUM. 


suggested for tetanus, hydrophobia, sti^chnine poisoning, etc. Vide 
also works on “ Physiology,’^ where it iwS used experimentally. 

Cases of poisoning by it are veiy rare ; the editor can only find one 
recorded case, this was suicidal. 

Toxicity and Fatal Dose. — It is said to be practically innocuous 
when swallowed (like snake venom), requiring to be injected into the 
blood without going through the stomach. Under these circumstances 
it acts, like conine, almost entirely on peripheral nerves, paralysing 
them. Its dose is said to be one-twentieth to one-half of a grain 
(“Extra Pharm.”); probably three-quarters to one grain would prove 
fatal. 

Symptoms. — Increasing paralysis with the ordinary eflects on 
circulation and respiration are the symptoms to be expected. 

Treatment. — Stimulants and perhaps hypodermics of stiychnine 
should be tried with artificial respiration. 

Analysis. — In most chemical tests it closely resembles strychnine, 
but sulphuric acid alone imparts a red colour to solutions of curare, 
while it has no effect on strychnine without the addition of bichromate 
of potash (“EIxtra Phanii.”). The active principle of curare is an 
alkaloid curarine. With strong nitric acid curarine gives a deep red 
or purple colour. With concentrated sulphuric acid it gives a lasting 
deej) blue or violet colour, Curai'ine can be distinguished from 
strychnine by the colour that it gives with nitric acid or with sulphuric 
acid, and also by the fact that potassium bichromate i)roduces an 
amorphous precij)itate of curarine chromate, whereas strychnine 
chromate is a crystalline pi’ecipitate (Lufi). 

Case. — An inquest was held at Bickmansworth on a man who 
had been in an inebriate home for the cocaine habit, and bad given 
himself an injection of curare instead of (? intentionally, there was 
evidence suggesting suicide) morphia. 

Poisoning by Cytisus laburnum. 

Source and Method of Occurrence.— Tlie common laburnum, 
a species of cytisus, though not indigenous in England, is so frequently 
grown in gardens and shrubberies, and Las such showy flowers and 
fruit, that it not infrequently gives rise to cases of poisoning in 
children, who accidentally eat the seeds or flow^ers ; it has very rarely 
given rise to a criminal charge, the following very old case is, liow'ever, 
one : — 

A case of poisoning by the lar/e was the subject of a trial at Inverness {Edin. 
Med, tmd Stirg, Jour,, October, 1843, p. 303). A youth, with the intention of merely 
producing vomiting in one of his fellow-servants, a young woman, put some dry 
laburnum-bark into the broth which was being pre])ared for their dinner. The 
cook, who remarked a “ stiong peculiar taste ” in the broth, soon became very ill, 
and in five minutes w as attacked with violent vomiting. The account of tffe 
symptom B is imperfect, for the cause of them was not even suspected until six months 
aftei-wai ds. The vomiting continued thirty-six hours, was accompanied by shivering, 
pain in the abdomen, especially in the stomach, great feebleness, and severe piu*Mg. 
These syniptoms continued, more or less, for a period of eight months ; and the 
woman fell off in flesh and strength. At this time she was seen by a jjhysician, 
who had boon called on to investigate the case. She was then suffering from 
gastro-intestinal irritation, vomiting after food, pain in the abdomen increased by 
i^ssure, purging, tenesmus and bloody evacuations, with other serious symptoms. 
The medical opinion was that she was then in a highly dangerous jstate. The 
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• woman eventually recovered. There was no doubt, from the investigation made 
bv Ross and Christison, that her protracted illness was really due to the noxious 
effects of laburnum-bark. 

[The editor leaves this case, but he thinks the evidence very 
inconclusive.] 

Cytisine is said to be the poison contained in an insect powder, 
which is known by the name of Australian or Persian insect powder. 

Toxicity and Fatal Dose. — The toxicity of the laburnum tree 
(chiefly bark and seeds) depends upon the presence in it of an alkaloid 
cytisine which seems to be the same as ulexin, the alkaloid present 
in the common furze (the prickly nature of this plant prevents 
accidents). 

Three or four of the seeds seem to be capable of giving rise to 
very alarming symptoms, but the minimal fatal dose is quite unde- 
termined. 

Duration. — In tlie reported cases the symptoms appeared after 
vaiying intervals of an hour or more, and they pass off somewhat 
slowly. 

Symptoms. — Pain in the stomach, nausea, vomiting, depression, 
and mild collapse are the priiicii>al symptoms, as the following cases 
well illustrate. 

A girl, fet. 18, idly and unthinkingly, put a small portion of a laburnum-branch 
into her mouth, carrying it for some hoiutj, and chewing it. It was described as 
of the thickness of the little finger, and two or throe inches long. There were somo 
yellow flowers with it, but she was not awaro that sho had swallowed any. In 
about half an hour she felt unwell, but she was not seon by a medical man until 
the day following. The symptoms then were groat pain in the stomach, nausea 
and retching, but no vomiting ; pulse 100, tongue white, great thirst, anxiety and 
pallor of couiiteriauce, dilated pupils, sense of fainting oven wliile lying down, 
and great exhaustion. 

There was no purging. Under treatment , these symi^toms dis- 
appeared, and the girl recovered in about a fortniglit (Lancet^ 1870, 2, 
1>. 182). 

Traill has described two cases, and Rake communicated to tlie 
author a case of poisoning b}" the pods and seeds. 

Two children, the one aged two and the other three years, had l>eon playing 
together, and on returning homo they appeared unwell, and st>on afterwards 
vomited. They had been seen with laburnum-pods in their hands, and some seeds 
with portions of the pods were mixed with the vomited matter. Both children 
were pale and exhausted, \vith a slow and somewhat foeblo pulse. The pupils 
were natural. An emetic was given, but no more seeds wore ejected: the pulse 
iiicmased in volume and frequency, and the next day the children had recovered 
their usual health. Twelve ^ildren, at Otloy, were attacked with rigidity of the 
limbs and other symptoms of poisoning, in consequence of having swallowed 
laburnum-soeds. They recovered under the uso of emetics (Lancet, 1858, 2, 
p. 497). 

^ Two boys swallowed a quantity of laburnum- seeds in a cake. In about three- 
quarters of an hour ono was seized with vomiting and purging, weak and frequent 
pulse, severe rigors, muscular twitchings in the face and neck, and great epigastric 
pain. The pupils were dilated, but there was no headache. Many seeds were 
vomited. There was a gioat disposition to sleoj), and coldness of the skin. Under 
treatment they recovered (Vliarm, Jour,, Octob«^r, 1802, p. 185). A girl, set. 9, 
died in tonsequenco of having eaten a few of the seeds. A boy, set. 4, ate 
about ten of the seeds. In half an hour ho began to vomit, the vomiting matter 
consisting of food and thick mucus. He afterwards became drowsy, and was 
seized with convulsions, shaking violently, and drawing up his limbs at intervals. 
Although drowsy, he was easily roused, but soon dozed off again. Both pupils 
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were widely dilated, piilse eighty- five and small, surface especially of the limbs 
cold. Ho fell into a calm sleep,' and the next day ho was well (Lanctt^ 1871, 2, 
p« 396)* 

Treatment. — Emetics and the stomach pump must be used to 
empty the stomach, and then the depression and collapse must be 
treated on general principles. 

Post-mortem Appearances. — Nothing characteristic unless 
portions of the plant are obtainable to examine with the eye and lens. 

Analysis. — The moditiod Stas operation described on p. 374 must 
be utilised for the extraction of alkaloids, but cytisine is best extracted 
from an aqueous solution by chloroform. Kadziwillowicz recommends 
amyl alcohol for this purpose, but Moor and Plugge state that the pure 
alkaloid is much more soluble in chloroform than in amyl alcohol. 

Cytisine dissolves in concentrated sulphuric acid without undergoing 
change of colour; on warming, the mixture becomes yellow. If to 
a little cytisine dissolved in a few drops of concentrated sulphuric 
acid in the cold a drop of nitric acid is added a yellow colour is pro- 
duced. If to a mixture of cytisine and sulphuric acid a fragment of 
potassium dicliromatc is added, a yellow colour is produced which 
changes to dirty-brown and finally to green. With a solution of a 
ferric salt cytisine yields a red colour, which disappears on the addition 
of a few dro])S of a solution of peroxide of hydrogen ; on subsequent 
warning a blue colour is produced. Tliis test is very delicate : 
according to Moer and Plugge it will indicate the presence of ‘05 
nigrm. of tlie alkaloid (Mann). The seeds are soniewluit kidney- 
shaped, and slightly hooked at tlie hilum. They shrink in drying, 
become dark-coloured, and present irregular depressions on the 
surface. They have no markings, and are thus easily distinguished 
from most other poisonous seeds. They are larger than those of 
Datura stramonium. 

Cases. — following six cases of poisoning by Ct/tisus hiharnum are recorded 
by St. Johnston. W. G., aged ton years, was brought to the hos])itfil on August 
20th, 1891, and stated that no, together with several other boys, that afternoon, 
about two hours after dinner, had found during a walk a tree with pods growing 
on it, which they thought to bo small beans. Several of these pods wore found to 
be the seed-cases of the Ctitisna laburnum, W. G. had eaten the contents of four 
pods (that is, eight or ten seeds). Five or ton nuiiutoLS afterwards ho began to 
sweat, but soon became cold and sliivering, and a little later was seized with vomit- 
ing. Ue vomited three times, and Ihore were portions of the seeds in tho matter 
ejected. He wjis then purged once. About an hour later ho came to the hospital, 
and he was cold and shivering, skin i>a.le, and ])ulso scarcely perco])tible — in fact, 
in a state of general collapse. His pupils wore dilated, and he folt very drowsy and 
giddy, but siilfered no pain. After his stomach had boon well cleared by emetics, 
brandy was administered. He, however, showed little signs of improvement for 
the next hour or so, when an enema of hot strong colToo was given, and the patient 
wrapped in blankets, and hot bottles applied. The collai^se then gradually passed 
off, and the patient was able to leave the hospital in a few hours. He has had no 
bad symptoms since. P. H., aged eleven years, was brought in a short time after 
the previous case, and in a similar condition. He had eaten tho seeds of three or 
four pods, and some time after was seized with vomiting, great collapse, shivering, 
giddiness, and scarcely perceptible pulse; his pupils were widely dilated. This 
oliild appeared to be in a critical condition, and was admitted as an in-patiout, put 
to bed, and treated as in the previous case. S. H., aged seven years, a much 
smaller hoy, hsul oaten the seeds of several pods. In this case also the collapse, 
shivering, giddiness, vomiting, and extreme weakness of pulse, aud dilated pupils, 
were so marked as to necessitate his admission. After similar troatmenj; h© rallied, 
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and felt quite well next day. In these three cases there was marked collapse, with 
very small weak pulse, shivering, giddiness, vomiting, and widely dilated pupils, 
but no pain. There was also marked drowsiness in all throe. In the two cases 
admitted the toni[)orature I’omainod subnonnal for two days. A. It., aged nine 
years, was brought up some hours later, suffeiing from ]>urging and vomiting. 
There was little or no collapse, lie had boon with, the other children, and had 
eaten the contents of one (?) pod only. Ho required little treatment, and was not 
detained. In this case purging was the chief symptom. A. 13., a little girl, five 
years old, had taken one seed onl}'. She was sick, but showed no other symptoms. 

O., a girl, aged seven years, had eaten one seed only, which her brother 
had given her, but as she showeil no svmjitoms two hours afterwards she required 
no treatment (/>. Jf. J., 1891, 2, p. 695), 

Tlie Jhnners of this plant are highly noxioiLs. A child, between three and four 
years of age, ate twcdve labniiium-llowors, and in about fifteen minutes it com- 
plained of sickness and severe pain in the stomach. The child vomited a quantity 
of mmais mixed with the yolb>w petals of the laburnum. An emetic was given : 
this cleared tlio stomach, and tlio child recovered. There was no purging 
(Guy’s Hosp. Kep., 1850, p. 219). 

For cases in which five cliildrcn were poisoned by laburnmu seeds, 
ride /?. M. J., 2, 1895, p. 778, and three non-fatal, but very serious, 
cases are reported in tlie Lancet^ 2, 1901, p. 491. 

In 1882, two fatal cases of i)^isoning occurred hy some unde- 
tm’inined portions of the laburnum tree (7?. M. r/., 1882, 1, 
}). 199). The victims were two children, aged respectively three and 
eight years. Tlie elder child was seized with vomiting and diarrlioea, 
headache, and prostration. In six hours the vomiting and diarrhoea 
(joased. She then made noises in her breathing, and continued in 
much tlie same state till her death, fourteen hours after she was 
attacked. Next daj" the younger child became tired and sleepy, 
vomited, and complained of lieadache. She vomited freely, and passed 
two motions. Five and a lialf liours after the commencement of the 
symptoms slie was convulsed, and the convulsions continued till her 
death, eight hours from the commencement of . the attack. On post- 
mortem examinations being made, some signs of irritation of the 
stomach and intestines wore observed in each case. 

The contents of the stomachs of both children were examined by 
tlie eye and by the microscope, but no fragments of the structures of 
the laburnum were discovered. Evidence was, however, obtained by 
Fairley, in both cases, of the i>resence of cytisine, the poisonous 
alkaloid present in the flowers, seeds, bark, leaves, and all parts of 
the common laburnum t)*ee. A small portion of an alcoholic extract 
made from the stomach and contents of the elder child was adminis- 
tered to a mouse, which died in the course of a few hours. 

Poisoning ijy Daphne mezereon. 

The following account is from Mann For. Med.,” 690), tlie editor 
Tbeing unable to find any other recorded cases : — 

“ Daphne mezereum, or mezereon, occasionally gives rise to 
accidental poisoning in children who pluck and eat the berries. The 
juice is strongly irritant, and tends to destroy mucous surfaces with 
which "It comes in contact. 

“ The symptoms are illustrated by the following cases. Eagar 
(J5. M. J,, 1887) saw a child, four years old, after it had eaten at least 
twelve mezereon berries. Convulsions occurred before any other 
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symptoms ; an emetic was given, and vomiting procured ; three hours 
aftei*, the lips and tongue were swollen ; the tongue, twice its natural 
size, was raw, and protruded bej^ond the lips ; there was difficulty in 
swallowing, the limbs w^ere cold, and the pulse — one hundred and thirty 
in the minute — was very weak ; recovery took place. Dunne saw a 
child of the same age which had also eaten some mezeroon berries. It 
was restless, and complained of pain in the mouth and throat ; vomiting 
took place spontaneously before the child was seen ; an emetic was 
afterwards given which brought away fiirther portions of the berries. 
The child was drowsy, prostrate, pale in tlie face, with dilated pupils, 
scarcely perceptible pulse, and cold limbs ; the mucous membrane of 
the tongue and of the roof of the mouth were white from the action of 
tlie acrid juice of the berries ; the child recovered.” 

Treatment. — Evacuate the stomach, and afterwards administer an 
aperient, with such further treatment as the symptoms require. 

PoTSONIXG BY DaTUBA STRAMONIUM. 

Source and Method of Occurrence.— The plant is known as 
thornapple. It is not a veiy common plant in England, but wdien once 
it has established itself as a weed in a garden it is difficult to eradicate 
it again. The flowers are attractive, but nothing else is. 

All parts of this plant are poisonous ; but the seeds and fruit are 
considered to be the most noxious. 

The plant is not now' official, but stramonium cigarettes are 
smoked for asthma. In the return of the Registrar- General for April, 
1866, there is the record of one death from this cause. 

One of the methods of poisoning adopted by the Hindoos, not so 
much with the intention of destroying life as of facilitating the per- 
petration of robbery, consists in administering to persons either the 
powdered seeds, or a strong decoction of them, in curry, or in some 
other highly flavoured article of food. Delirium and insensibility soon 
follow, and sometimes death is the result; but no suspicion of the real 
cause appears to be excited. Vide Appendix on Indian Poisons.” 

Brown, of Lahore, states that out of ninety-two of these cases of 
poisoning no fewer than twenty-one proved fatal ; but it is probable 
that many which result in death are never known, while tliose who 
survive would naturally complain of any injury that might have been 
done to them while insensible. The drug has a bitter taste, which it 
generally imparts to the food with which it is mixed, and which is 
sometimes recognised when it is eaten. The symptoms usually occur 
in about ten minutes after tlie poison has been taken, although they 
may he delayed from half an hour to an hour. There is at first a 
dryness in the throat, attended with a feeling of faintness, headache, 
and giddiness, and the person has difficulty in walking straight, and 
appears as if intoxicated, while at the same time he is very restless. 
The pupils are dilated, and ho will sometimes complain of indistinct- 
ness of vision, or drowsiness, and he almost always falls asleep. The 
sleep may either increase to complete insensibility with dilated pupils, 
a flushed face, and muttering delirium, or the patient may awake and 
then become delirious. The delirium is characterised by great* rest- 
lessness, the person affected frequently moving about, and tliere is a 
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tendency to go naked and to pick at various objects. The pulse is 
generally slow, and there is great thirst. After a time the patient 
becomes again insensible, and is greatly exhausted ; sometimes con* 
vulsions occur, with low muttering delirium, and at length he dies. If, 
as it more frequently happens, he recovers, the insensibility j)ersists 
for a day or more, and the patient remains occasionally in an idiotic 
state, able to speak, but not to understand for some time longer, and he 
has no recollection of what has occurred after the poisonous meal. Some- 
times vomiting is an early symptom, although this is rare Poisons in 
the Punjab,” 1868, p. 57). 

Chevers has given a very complete account of the Hindoo system of 
poisoning by dhatoora (‘‘Med. Jur. for India,*' 1856, pp. 121, 549, 591. 
See also B. M. J., 1892, 2, p. 641). It appears that the Datura fastuosa^ 
alba, and stramonium are the principal sources of the poison in India. 
The Thugs employ this poison with the object of rendering their 
intended victims helpless. As it is administered by skilled professional 
poisoners in India, it causes a profound lethargy resembling coma. 
The symptoms may continue for two days, and yet recoveiy take place. 
He also states that the cases rarely prove fatal. Out of fifty-one 
instances of poisoning by dhatoora, at the Bombay hospital in one 
year, recorded by Giraud, one only proved fatal, and four i)resented 
very alarming symptoms. Chevers notices the early occurrence of 
insensibility. A man drank two mouthfuls of a poisoned liquid, com- 
plained of a bitter taste, and fell down insensible within forty yards of 
the spot where he had drunk the liquid, and did not recover his senses 
until the third day after (op. cit, p. 187). In these cases, i)robably 
the seeds are given in a large dose, either in solution or in very fine 
powder. The first stage of poisoning is commonly marked by delirium ; 
the patient is restless and wanders about as if in search of something, 
but from giddiness or great muscular weakness he is soon unable to 
walk or even to stand ; he talks incoherently, laughs wildlj^ moves 
about as if to avoid spectra, and picks or catches incessantly at real or 
imaginary objects. He appears as if drawing out imaginary tlireads 
from the ends of his fingers, and his antics are of the most varied and 
ludicrous land. The pupils are invariably dilated, and the spectra are 
illusions depending on disordered vision. Distant objects appear near 
to him, and near objects as if highly magnified : he will attempt to 
grasp a distant object as if it were close at hand, and will start back on 
a person approaching, as if he thouglit the person was quite near to 
him. In the second stage of poisoning, there is either great drowsiness 
or complete stupor, sometimes passing into utter insensibility, with 
stertorous breathing. The tliird stage of final delirium is similar to 
the first (op. cit., p. 698). For some additional informatioii respecting 
the employment of datura by the professional poisoners of India, see 
ii'ving’s “Cases of Food-Poisoning,“etc., 1864). The effects aregeiieraUy 
produced within a quarter of an hour, and those who have taken the 
poisoned food have had little or no recollection of anything that 
occurred afterwards. An extoict of datura is probably used as one of 
the methods of “ hocussing ” persons by thieves in this country. The 
dilatation of the pupil, with the peculiar train of symptoms abpve 
described, would distinguish this state from ordinary intoxication. The 
bitter taste of tlie liquid might excite suspicion ; but if the person is 
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already partially iiitoxi(^ated, he may be incapable of making any 
observation of tliis kind. 

Toxicity and Fatal Dose. — The toxicity of the active principle, 
a mixture ol ati’opiiie and hyoscy amine, is extremely great, and as the 
plant contains, ai)proxiinate]y, one per cent, of alkaloids, it must be 
considered dangerous. Death may take place although tlio whole of 
the seeds are ejected. A child, jet. 2, swallowed about one hundrejd 
seeds of strain on i am, weighing sixteen grains. The usual symptoms 
were manifested in an hour, and the child died in twenty-four hours, 
although twenty seeds had been ejected by vomiting and eighty by 
purging {Med. Gaz., vol. 16, p. 194). Sufficient alkaloid to destroy 
life had been absorbed from the entire seeds and carried into the blood. 
In a case which became the subject of a trial at Osimbriick, a woman 
adininistei’ed to her mother a decoction of the bruised seeds of the 
thornapple, of which it was supposed there were about 125. She very 
soon became delirious, threw her arms about, and spoke incoherently; 
she died in seven hours (Henke, Zeitsch. der S. A., 1837, 1, H.), 

Duration. — Nothing known beyond the above cases. 

Symptoms. — Tliese closeh^ resemble, as might be expected, those 
of atropine, i.e. delirium, dryness of mouth, and dilated pupils. The 
usual effects produced by this poison will be understood from the 
following cases. A woman, let. 36, took two teaciipfula of infusion 
of stramonium leaves by mistake for senna tea. In about ten 
minutes she was seized with giddiness, dimness of sight, and fainting. 
In two hours she was quite insensible ; the pupils were fixed and 
dilated, all the muscles of the body convulsed, the countenance flushed, 
and the pulse full and sIow\ The stomach-pump was applied, and in 
the course of a few hours she recovered, suffering however, from 
indistinctness of vision, and vertigo {Med. Gaz., vol. 8, p. 605). Tlje 
seeds of this plant are highly poisonous. A boy, set. 6, ate some seeds, 
with a portion of the plant. Soon afterwards it was observed that his 
face was flushed, and that he staggered as if intoxicated. He vomited 
and threw up about thirty seeds. His skin was hot and red, the 
countenance had a wild and staring expression, the pupils were nearly 
fully dilated, and insensible to light. The child was restless, in a 
state of raging delirium, and biting with fury at those who attempted 
to restrain liim. He was unable to stand, and in a state resembling 
St. Vitus's dance. The pulse could not he counted. The breathing 
was hunied and gasping. He was incessantly talking, but without 
articulating distinctly, and he appeared to he drivijig away from him 
imaginary objects. Emetics produced the vomiting of more seeds, and 
in an hour he began to articulate. He slept restlessly for two hours. 
Some seeds were passed in the evacuations from the bowels. In four 
hours the symptoms had abated, and the boy gradually improved. 
The pupils did not recover their natural state until after three days 
{Neiv York Jour, of Med., 1856 ; and Brit, and For. Med. Rev., 1857, 
19, 497)- 

Turner {Anier. Jour. Med. ScL, April, 1864, p. 652), describes five 
cases of i)oisoning by these seeds, in children under ten years «of age. 
They had eaten them in the scarcely ripe state, when they are not 
veiy bitter. In one hour and a half two of the children were found to 
be fully under the influence of the poison. They were lying on their 
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backs, the ej^es bright, and the pupils widelj’^ dilated and insensible to 
light ; the conjunctivse were injected, the face deeply suffused and of a 
dark crimson colour; there was difficulty of breathing, inability to 
articulate, and a state of complete insensibility, broken occasionally by 
a paroxysm during which they would utter some indistinct sounds and 
throw their hands about, as if trying to ward off some threatening evil. 
Then they fell into a comatose state, but were easily roused into a 
state of violent excitement : they grasped at imaginaiy objects ; there 
was picking at the bed-clothes, with paroxysms of excessive laughter. 
They had no proper control over their limbs, walked with a staggering 
gait, and fell to the ground as if intoxicated, or in a state of complete 
exhaustion. . They recovered under treatment in about twenty-four 
hours (see also other cases in the same journal, January 7tli, 
1862, p. 64). 

A girl, tet. 6, ate about half a dozen stramonium seeds, together 
with some of the pulley matrix of the fruit. Symptoms came on within 
twenty minutes, beginning with dryness and burning of the throat,, 
thirst, inability to swallow, nausea and retching, but no vomiting;: 
pain in the stomach, flushed face, giddiness, and singing in the ears.. 
Twitchings of the muscles of the forearm were next observed, and 
delirium set in. When seen an hour and a half after eating the seeds, 
the girl was lying on her back, delirious, ap])arently unconscious, and 
in convulsions. She caught at imaginary objects in the air. The eyea 
were bright and glistening, the conjunctivse red and injected, and the 
pupils widely dilated. The delirium was of a busy kind — fits of 
laugliter alternating with fits of crying and horror. The convulsions 
were general. The skin was liot, diy, and of a deep scarlet line ; the 
temperature normal ; the pulse small and ra^iid ; the respiration inter- 
rupted, but not ruj)id. She recovered. From six ounces of the urine 
voided five hours after the seeds wore eaten, a substance was obtained 
by Stas’s process which dilated the pupil when applied to the eye of a 
man ; and this dilatation lasted for some hours (Canada Lancety 
vol. 14, p. 161). 

Treatment. — Cases must he treated on exactly the same lines as 
cases of belladonna poisoning (g.v., p. 706). 

Post-mortem Appearances. — There is beyond finding bits of the 
plant in the stomach or intestines absolutely notliing to indicate death 
bj" poison even, not to mention death by a particular poison. Irving 
describes the appearances met with in the body of one of the pro- 
fessional Indian iioisoners, Bassawui* Singh, wdio, in order to lull sus- 
picion, partook of the jioisoned food himself. His intended victims 
became insensible ; lie robbed them and left tliem to their fate. After 
a time tho}^ recovered tlieir senses, and gave information at tlie police- 
station. The poisoner was found under a tree, about a mile from tlie 
jflace, quite insensible, liemedies were unsuccessfully used, and he 
died shortly after being apprehended. On his person was found all the 
stolen property, besides a quantity of datura seeds. The following were 
the i)ost-murtem appearances : — The pupils w ere widely dilated ; the 
body wjfs covered with dust, as if it had been I’olled on the grounds 
The fingers of both hands were firmly clenched. There was gi’.eat 
venous congestion of the brain and membranes, and slight effusion of 
bloody serum under the membranes, chiefly on the right hemisphere. 

, M.J. — VOL. ir. 47 
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About an ounce of dark fluid blood was found at the base of the skull. 
The bloody points on a section of the brain were numerous. The 
ventricles contained a considerable quantit}^ of serum. The choroid 
plexus was unusually full of blood. In the stomach there was a 
quantity of food, partly digested, in which were found seeds of datura 
as well as seeds of the Solanum melongena, which in form they somewhat 
resembled (“Cases of Food-Poisoning/' etc., 1864; “Ind. Annals, 
of Med. Sci.,“ No. 17). 

Analysis. — The seeds of stramonium, from which accidents have 
most frequently occiirred. are flattened, kidney-shaped, but half oval, 
rough, and of a dark-brown or black colour. The seeds are liable 
to be mistaken for those of capsicum. Brown thus describes the dif- 
ference : — “ The datura seeds present dots on tlieir exterior, Avhich on 
a microscopical examination are seen to be composed of convoluted ridges 
surrounding spaces. On the capsicum seed these convoluted ridges 
run nearly parallel to each other, and are joined at right angles by 
shorter ridges so that most of the spaces are of an oblong form, and 
are as lines curving round the seed : but in datura, the ridges are more 
convoluted and irregular, joining at acute angles and circumscribing 
irregular spaces (“ Poisons of the Punjab,'* 1863, p. 67). Of the 
dry Datura stramonium, about eight seeds weigh one grain. The seeds 
of the Datura fastuosa are very similar in size and general appearance. 
The seeds of Datura alba are larger, flatter, and much lighter-coloured, 
but have similar miscroscopical characters. These are the seeds which 
are chiefly used by the Thugs and the poisoning robbers of India. 

The leaves of the common Datura stramonium are well characterised 
by their peculiar shape. In the full-grown plant the leaves retain the 
same characters, but are mucb larger. 

Daturine. — The poisonous properties of thomapple were formorl}’' 
ascribed to the presence of an alkaloid, daturine, which forms about one 
per cent, of the dried vegetable. According to Ijadenberg, it is a mere 
mixture of atropine and hyoscy amine. The alkaloids may be extracted 
from organic materials by the process described on p. 374. 'J'he 
so-called alkaloid crystallises in long colourless prisms or needles ; it 
has a bitter taste, somewhat acrid, and slightly resembling that of 
tobacco. It is poisonous. The eighth of a grain killed a sparrow in 
three hoiirs. When jdaced on the eye, or introduced into the cellular 
membrane of an animal, it is observed, like atropine, to cause dilatation 
of the pu))il. When heated in a tube it is decomposed, and ammonia 
is evolved, as with other alkaloids. It is soluble in water, and the solu- 
tion has an alkaline reaction. It is precipitated by tannic acid and by 
potsssio-mercuric iodide. Nitric and hydrochloric acids dissolve it, 
without producing any change of colour. Sulphuric acid produces a 
pale rose-red colour with the crystals, which becomes paler when the 
acid mixture is diluted with water. 

Case. — The following shows the likeness (probable identity) of 
stramonium to belladonna : — 

On January 9tli, at noon, Mrs. H., a^d fifty-thi’ee, took a teaspoo^ful of an 
antiaBthinatical powder in mistake for liquorice powder. At 12.'15 p.m,, when 
sitting down to dinner, she could not understand a dry feeling in her mouth, which 
sipping water not affect in the least ; at the same tune her sight became blurred, 
.and she experienced a peculiar sensation of swelling in her eyes ; lifting the glass 
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to moisten her lips she exclaimed at the weight of it, and feeling herself getting 
worse she told her husband to go for the doctor, and from this time remembered 
nothing till about 0 or 7 p.m. When I saw her at 2 p.m. her condition bore a 
remarkable resemblance to a case of (tclirium tremma; her face, however, which 
was markedly pale, was not expressive of suspicion nor anxiety, nor wtis there any 
clammy perspiration, the skin being perfectly dry. Her eyes were bright and 
staring, the pupils dilated but not excessively, and absolutely insensible to light. 
The How of ideas was very rapid, and her speech so fast that only at times could 
any sense bo made of what she said. Mirthful delirium and hallucinations were 
very prominent, but illusions and delusions were markedly absent. Although she 
often attempted to rise she seemed unable to do so from inco-ordination of the 
lower extremities. Sensation, however, was perfect. The power of swallowing at 
first seemed absent, but if she was prevented from returning what was placed in 
her mouth she swallowed it. Breathing was quiet, but the pulse was very rapid, 
thready, and compressible. After using the stomach pump freely, nitrite of amyl 
and digitalin (hypodermic) wore administered, and shortly afterwards pilocarpiu 
(one-third of a grain). Rocovory after the use of the latter was reinaikably rapid 
(B. M. J., t, 1898, p. 1071). 

Poisoning by Digitai.is purpurka. 

Source and Method of Occurrence. — Tlie pui-ple foxglove, 
digitalis puri)iirea, is a well-known common wild flower in England. 
It belongs to the Natural Order Scrophulariaceoj. All parts of the plant 
are poisonous in anything like large quantities, but it is the leaves that 
are used for medicinal purposes. 

Owing to its value as a medicine digitalis has been more closely 
studied than any other of our English plants. The result has been to 
disclose several bodies of an alkaloidal nature, including a glucoside 
digitalin and three others (? distinct) jn’inciplcs named digitoxin, 
digitonin, digitalin. 

The leaves themselves, one-half to two grains, the infusion, two 
to four drachms, and the tincture, five to fifteen minims, are the official 
preparations of the drug and their respective doses. 

Digitalis poisoning is not common, except in the shape of over- 
doses given medicinally hut injudiciously, Avhich liave produced 
unpleasant symiitoms, and probably hastened the end in many cases 
of heart disease. Sir Tlios. Stevenson has seen a patient under the 
influence of digitalis die very suddenly on being raised by the nurse 
from the recumbent fo the sitting posture. 

Ill October, 1826 (at the O. C. O.), a quack was indicted for the 
manslaughter of a boy who died twenty-twt) hours after taking six 
ounc<!S of a strong decoction of the leaves. 

In 1864, a man wa.s executed in Paris for murder by digitalin. 
Toxicity and Fatal Dose. — Thirty-eiglit grains of the leaves and 
nine drachms of the timsture have proved fatal (Lufi), so that the plant 
and its official preparations cannot he considered as very fatal poisons, 
hut digitalin operates powerfully on man and tmimals in very small doses, 
and must be regarded as a deadly poison. One-sixteenth of a grain, 
which is considered to be equal to eight grains of the well-prepared 
powder of the dried leaves, is sufficient to cause symptoms of poisoning. 
Doses of from one-eleventh to one thirty-second part of a grain have 
lowered the pulse and caused nausea, vomiting, grilling, purging, and an 
increased secretion of urine (Pereira, “ Mat. Med.”). Doses of from 
one-(iuai’ter to oue-half of a grain would probably prove fatal to life. 
Homolle found in experiments on himself that small doses of digitalin 
•. . 47—2 
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taken at intervals lowered the pulse to about one-fourth or one-fifth of 
the normal standard : thus in himself it fell to seventeen in one 
minute, which represents a fourth of the iiorinal pulsations. In doses 
of from one-fifteenth to one-thirtieth of a grain in twenty-four hours, 
digitalin slackened the circulation. In doses above one-fifteenth of a 
grain, it produced on adults emetic and purgative eifects, sometimes 
suddenly, at others slowlj' and graduallj'. Jn doses of from one to two 
grains, unless speedily thrown off by vomiting, it killed dogs in a few 
hours (Orfila, '' Toxicologic, ” vol. 2, p. 350 ; see also a paper by Fagge 
and Stevenson, Guy’s Hosp. Hep., 1866, p. 37). 

It is found that digitalis is more rapidly absorbed from the stomach 
than excreted by the kidneys, and hence it has been called a cumulative 
poison. It deserves rather to be spoken of as a drug to be used with 
caution, i,e. the quantity of urine must be measured frequentlj" while 
th(? patient is taking digitalis. 

Symptoms. — The effects from a pharmacological point of view 
have been very carefully studied (Lauder Br unton, Pharmacology ”) and 
it has been found to liave three principal actions : (1) it is an irritant to 
the stomacli ; (2) it slows and makes more forcible the heart-beat — 
eventually by exhaustion qui<?kens and enfeebles it ; (8) it increases the 
tone of the arterioles and so increases blood i)ressure. A 3 "oung man 
swallowed a strong decoction of foxglove by' mistake for purgative 
medicine. lie was soon seized with vomiting, pain in the abdomen, and 
purging. In the afternoon he fell asleep. At midnight he awoke, was 
attacked with violent vomiting, colic, convulsions, and the pupils were 
dilated and insensible to light ; his pulse was slow and iiTcgular. 
He died twenty-two hours after taking the poison (Wibmer, oj). cH., 
Digitalis”). A few grains of the powdered leaves have been known 
to produce giddiness, languor, dimness of sight, and other nervous 
symptoms. A draclim, however, has been taken witliout causing death ; 
but in this instance it i^roduced tlie most violent vomiting. A woman 
made an infusion of digitalis, and swallowed it by mistake. The 
symptoms which followed wei-e vomiting, paleness of the face, coldness 
of the skin, prostration, muscular feebleness, a persistent feeling of 
druiikenness, headache, giddiness, confusion of sight, dilatation of the 
pupils, and loss of sensibility. The vomiting was constant, and aggra- 
vated by anything that was taken. There was constipation of the bowels, 
with suppression of urine. Thei e was thirst, with pains in the abdomen 
increased by pressure, and great restlessness at night. At first the 
pulse was fifty'-two. On the fonilh day' it was forty'-oiie to forty -two. 
On the fifth day it was fifty-eight, less irregular, and the symptoms had 
abated. During the niglit she got up, and on returning to her bed 
suddenly" fainted, and died. A person labouring under symptoms of 
poisoning by^ digitalis should always be kept in the recumbent posture 
{Edin, Month. Jovr., 1864, p. 169). In the clinical cases the symptoms 
are much the same, but the lieart gets very rapid and irregular when 
the dose is a deleterious one. 

Treatment. — The stomach should be emptied if parts of the plant 
have been taken, beyond this, but little can be done. In tint clinical 
cases the main thing is the cessatioji of administration. Digitalis is a 
good antidote to aconite poisoning, but in the converse proposition it has 
to be remembered that the rapid feeble pulse of digitalis poisoning is 
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due to exhaustion of the nerve centres, and therefore not altogether 
likely to be benefited by aconite, which in itself will soon exhaust the 
same centres. In the JL M. <7., 2., 1899, p. 1264, is an account 
of experiments by J. J, Taylor and C. K. Marshall on the treatment 
of digitalis poisoning; they finally conclude that it must bo 
symptomatic, as there is no available antidote. 

Post-mortem Appearances. — Beyond bits of the plant there is 
nothing to be expected, unless it be slight inflammation of the stomach 
owing to the irritant action of the drug. 

Analysis. — In reference to the infusion or tincture, except there be 
suiBicient to allow of the separation of digitalin, there is no chemical 
process known b}^ wliich the poison may be recognised. If any 
fragments of leaves or seeds are found in the contents of the stomach 
or in food, they may be identified by the aid of the microscope. 

It is stated that digitalin constitutes only one per cent, of the dried 
leaves. In reference to the seeds of the foxglove, they are of a reddish- 
brown coloui-, remarkably small, oblong, and somewhat angular in 
shape. They have x>eculiar markings. By the aid of the microscope 
they may be easily distinguished from the seeds of hyoscyamus, datura, 
belladonna, and most other j)oisonous plants. 

The toxicological proi>erties of digitalin have been investigated 
by Homolle {Jour, de Pharm., January, 1845-57) ; also by Bouchardat 
(‘‘Ann. de I'herap.,’* 1864, yy. 165). IMie commercial article has a x)ale 
fawn colour. TJie French and German varieties are not identical. 
Nativelle has obtained it by the aid of boiling 90 per cent, alcohol 
in fine white and shining needles {Pharm. Jour., 1872, April 27th, 
\y. 865). Alcohol is its best solvent. Boiling w^ater takes it xip in small 
quantity, acquiring a tea-like odour: its solutions are intenselj^ bitter. 
It is a mixture of neutral vegetable X)rinciples, having neither alkaline 
nor acid reaction. In solution it is xjrecipitated by tannic acid, but not by 
X)otassio-merc.uric iodide ; and by this property it may be distinguished 
from the alkaloids. When heated in a tube, it melts and is decomposed, 
evolving an acid, and not an ammoniacal vapour. Strong nitric acid 
dissolves it, and gives to it a deep orange-red colour. This acid solu- 
tion speedily accpiires a {)alc yellow colour on standing. Iodic acid is 
unchanged by it. ^Hydrochloric acid dissolves it, and when gently 
heated the solution becomes green. Strong sulphuric acid gives to it 
a brown colour, and after exposure for some time or by a gentle heat 
this colour changes to a purplish black. If the sulphuric acid solution 
is diluted, the liquid immediately assumes a dingy green colour. 
Diluted sulphuric acid heated with the powder gives a reddish-black 
(lolour. Grandeau has suggested another test. If the digitalin has 
been previously dissolved and the liquid evaporated, sulxdiuric acid 
imparts a rose colour to small quantities, or a reddish brown or even 
Brown colour when the digitalin is in rather large quantity. If the 
digitalin, moistened with sulphuric acid, is exposed to the vapour of 
bromine, it immediately assumes a violet colour. This peculiar colour 
is observed even with the faintest trace of dlgitalin, and it is regarded by 
him ajf characteristic. Seventeen of the alkaloids and principles thus 
tested did not acquire a violet colour {Chem. News, July 16th, 1864, 
J). 26). According to Grandeau, digitalin readily admits of separation by 
dialysis from organic liquids. Tai’dieu and Koussin and Sir Thomas 
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Stevenson Imve not found tliis method so successful in practice as 
these experiments on pure digitalin would appeal* to indicate Ann. 
d’Hyg.,” 1864, p. 80). According to Brunner ('* Dent. Ohem. Ges. 
Ber.,*’ 1873, p. 96) and Almqiiist Arch. Pharni.,” [3] 5, p. 616), 
.digitalin, when in a separate state, may be detected by the red colour 
})roduced wdien its solution is mixed with a dilute watery solution of 
<lried ox-bile, and then witli a quantity of strong sulphuric acid sufficient 
to raise tlie temperature to 168^ F. The test is inapplicable when 
sugar or several glncosides are present. Fagge and Sir Thomas 
Stevenson found the physiological test applied to a frog the best test 
for the presence of digitaliii ((xuv’s llosp. Hep., 1866, p. 37). 

The aqueous extract obtaijied in the usual way (p. 374) from organic 
matter is best sbaken out with choloroform, in which all the active 
j)rinciples of digitalis are soluble ; thej" are not all soluble in ether nor 
in benzene ; it is to be remembered that digitaliii in add solution is 
taken up by chloroform (Mann). 

Cases. — Digitaliii has acquired some notoriety by reason of the trial of Dr. Do 
la Ponimerais, at Paris, in 1864, for the niuriler of his mistress, a woman named 
Pauw. The deceased, who was about forty years of ago, and in the enjoyment of 
good health, was suddenl}' seized with violent vomiting, and, after an illness of 
about twenty- four hours, died on November 17th, 18G8. The prisoner had just 
renewed his intimacy with her at the time of the occnrroncc of this fatal illness; 
and, after a long interval of absence, he hud induced her to insure her life in 
various insurance offices for enormous sums of money, quite disproportioned to her 
eircum stances. Iiuinediatel)" after her death ho put in a claim for these large 
iiisui*ances. The body of the deceased was exhumed, and inspected for the first 
time thirteen days after death. The viscera throughout were healthy ; they jire- 
sc‘nted no unusual appearance, and revealed no natural cause of sudden death. 
The stomach and bowels, which were well preserved, boro no marks of the action 
of poison ; and, on a chemical analysis, no poison of any kind could he detected in 
these organs by Tardicu and Koussiii, The symptoms, dining the illness, owing to 
there being no suspicion of poisoning, were not accurately observed. Eopeated 
vomiting, with great dejnession and exhaustion, seem to have been the most 
prominent. Tailing to detect any jioison by clioinistr}" and the microscope, tho 
experts adopted tho p]iysiol(.>giciil test of adniinistering prepared alcoholic and 
aqueous extracts of the stomach and intestines to ajiimals. An attempt iniido to 
separate the active priiunple and remove tho orgsuiic matter by dialysis, did not 
yield satisfactory results (‘‘Ann. d’liyg.,'' 18G4, 2, lOo). Seventy-live gi-ains of 
the mixed extra cis above mentioned w^ero introduced into the collular membrane of 
tho thigh of a dog. The animal vomited twice; and in four hours the pulsations 
of the heart sank from 102 to 80; its action was irregular and intermittent, and 
the respiration was deep and painful. There were no narcotic symptoms ; on the 
next day, the dog was better, and it comjdetoly recovered. Sixty grains of these 
extracts in water, adininisterod to a rabbit by means of a funnel, caused death in 
a few minutes, piobahly from synco])e (or asphyxia?). 

The deceased, during her fatjil illness, had vomited on the floor of her room* 
An alcoholic extract was made of tho scrapings of the floor and of tho substances 
deposited between the planks. No mineral i)oi8on was found in it. Seventy-five 
grains of this extract were introduced into tho cellular membrane of the thigh of a 
dog. The animal suffered from vomiting and depression of the action of tho 
heart, and died in about twenty-two hours. There was no coma nor insensibility at 
any time. Thirty-(jne grains of the same oxti’act diffused in water wore adminis- 
tered to a rabbit by means of a funnel. Li less than three hours after tho injection 
the animal died, having suffered from irregular and depressed action of the heart. 
Sixty grains of an alcoholic extract from the scrapings of the floor, said to bo free 
from vomited matters, had no effect ujion an animil. , 

Theso two extracts of the floor had different chemical propeiiies. Tho first, 
containing, as it was believed, a portion of the vomited matters, amounted to half 
an ounce. It was of a brown colour, had a i-ancid oily odour, and a bitter taste. 
Its solution was precipitated by tannic acid; it was coloured puiqilo-ied by 
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sulphuric, aud green by hydrochloric acid. The second -was coloured, had an oily 
aspect, but no bittfjrnesa. It was not precipitated by tannic acid, and was feebly 
coloured by sulphmic and hydrochloric acids ; the results being dilforent from 
tlioso obtained with the first extract. It was objected to any inferences from the 
properties of these cxtracjts, that deceased’s room had boon formerly occupied by a 
photogi-aphic artist ; but it is expressly stated that no noxious mineral substances, 
such as arc used in photogniphy, were found in thorn. No attempt was mode to 
procure digitaliii from the oxtmets ; the presence of this principle was a matter of 
inference, from the extracts produced; and the reason assigned for the extract 
derived from the stomach and bowels of deceased having no fatal effect upon 
animals, was that the quantity of the active principle left in the body at the time 
of death was too small. 

Tardieu aud Boussin deposed at the trial that the deceased had died from a 
vegetable poison which produced no marked change in the body, which could not 
be revealed by chemical analysis, hut oulj" by its noxious effects on animals. The 
effects on animals were in this case similar to those caused bj’^ digitaliii, and with- 
out positively affirming that the deceased woman, Pauw, had died from this poison, 
there was the strongest presumption that she fell a victim to it. The deceased was 
quite well the day before her death, and the post-moi*tem examination of the 
body proved the absonco of any natural cause to account for this sudden death. 

In reference to the accused, it was proved that ho had in his possession a largo 
luunber of poisons of a deadly kind, including digitalin ; that ho had at three 
different times purchased as much as fifty-two grains of this 2>oisf)n, of which 
much had been used, and that those quantities were inconsistent with any reason- 
able medical requirements. As the inisoner was a homcoopathic practitioner, the 
jnirchaso and actual use of such largo quantities of so j)otent a drug were quite 
inexplicable on any theoiy coiisisterit with his innocence. On the other hand, the 
case was equally against him in its moral aspects ; it was clearly established that 
by reason of the large insurances effected on her life, ho had a strong motive in the 
death of the woman, that a long cessation of their intimacy had taken place 
by reason of his mariiage with aiiothor person, that he had suddenly and without 
any reasonable gi'ounds renewed his intimacy with the deceased, and the date of 
her fatal illness was in accordance with these visits thus renewed. In sJiort, Do la 
rommorais had the motive, means, and opportunity of destroying the life of this 
woman b}’' poison, and no theory consistent with his innocenoo could bo suggested, 
by those who defended him, to exi)lain satisfactorily the mass of moral and medical 
circumstances which were clearly ju’ovod against him. . Durther, ho overacted his 
part, and by forged letters and coiTesj^ondenco had shown that he had fully antici- 
l)atod the sudden death of the woman Pauw, and the explanations that might he 
required of him in order to account for this event. Ajpart from any ejuostions 
resi^octing the si)oculativo character of the medical evidence, there were circum- 
stajices proved in this case which were inconsistent with any theory of the 
innoconco of the accused. The jury found him guilty of murder, and he was 
executed. 

Poisoning by Epilobium iiiiisuTUisr. 

Source and Method of Occurrence. — Tliis plant is exceedingly 

connnon, pi*ovving in damp places b}' tlio side of brooks. It lias show}', 
attractive flowers, and is known locally ns ‘ codlings and cream/ The 
editor is unable to find any mention of its iiossessing toxic jiroperties, 
other than the ordinary irritating eflect of raw vegetable libres on the 
liumnn stomach. The following case, 7i. A/, r/., 2, 1897, p. 707, seems 
to the editor more like the effects of a slight sunstroke than poisoning, 
although recorded by such an eminent authority as Prof. Thos. 
Oliver : — 

“ W. E. P., aged three j^ears, a well-devolopo<l boy, was admitted under the care 
of Dr. 6liver on August 5th, 1897, in a state of complete coma, and the subject of 
epileptiform convulsions following each other in rapid succession, lie had been 
only a very short time ill. His temperature on admission was 100^’ E. It appears 
that immediately juevious to his illness the boy, who hud boon quite well, had been 
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|)la3ring with a little fiiend, and that they had in thoir possession a bunch of plants 
known as the hairy willow herb, some <if the flowers of which the patient had efiteii. 
Very shortly afterwards the mother fouiid the child uiiconseioiis and in convulsions. 
In this condition she brought him to the infirmary. Then? was no history, and no 
mark of any injury ; no albumen was found in the urine, and there was no discharge 
from either ear. The abdomen was distended, the pupils contracted, and the patient 
was in a state of complete collapse. 

“ Dr. Perea val Davidson, the senior House-Physician, to whom Dr. Oliver is 
indebted for the notes of the case, admitted the patient, and at once washed out the 
stomach, bringing away remnants of food and a pink juice, such as the flowers which 
the little fellow had in his hands gave on expression. An ounce of castor-oil and 
ten grains of potassium bromide were carried into the stomach by the tube, and 
within half an hour the fits ceased, and in about an hour the child regained 
consciousness. Next day, when seen by Dr. Oliver, the boy was heavy, and with 
difficulty roused. Some of the sleepiness was probably due to the bromide. 
Shortly after the bowels had been freely moved the patient became quite well.” 

Poisoning by Erythuoxylon coca (Cocaine). 

Source and Method of Occurrence. — Erythroxylon coca is 
the plant from tlie leaves of wliicli the alkaloid cocaine is now 
extracted. The alkaloid has in the hist decade enjoyed a great repu- 
tation ns a local anaesthetic, and, in consequence, has been used very 
largely with, iu a good man}" cases, most disastrous results, not so 
mucli from acute poisoning ns from the habit of taking the drug iu 
small quantities. 

The oflicial preparations of the plant are the leaves, liquid extract, 
dose J to 1 drachm, and the alkaloid, the dose of the hydrochlorate, of 
which is, officially, one-fifth to half a grain ; there is also a 10 per cent, 
solution for hypodermic use, the dose of which is given as two to five 
minims. Lamelhe, containing oiie-fiftioth grain, trochisci, containing 
one-twentieth grain, and an ointment, containing four grains in 100 are 
also prepared. 

Many iireparations of coca leaves are made, elixir extract, infusion, 
vinum, etc., but only the liquid extract is official. 

So far as the editor is aware, no homicidal case of the use of cocaine 
has yet been recorded ; one accidental, and three suicidal deaths, are 
recorded in 1901 by the liegistrar-General, but this does not represent a 
small fraction even, of the cases in which symptoms of an unpleasant 
kind have occurred or developed from the use of cocaine, wliich seems 
to be as attractive, if not more so, than morphia, to people of feeble 
resolution. 

Toxicity and Fatal Dose. — About two-thirds of a grain seems 
to be the smallest recorded dose wdiich has caused death (Mann), 
but in regard to toxicity, the power of the resistance of the human 
frame seems to be capable of almost indefinite increase by habit (as in 
the case of opium). Mann {loc. cit.) records the case of a man who 
habitually injected twenty-three grains daily beneath liis skin. Sir Thos. 
Stevenson, iu the last edition of this work, states that even one-sixth 
of a grain, hypodermically, may cause toxic symptoms. 

Duration. — Local amesthesia is produced iu a few minutes by 
cocaine solutions, and a similar period usually elapses before ill ettects 
are produced by toxic doses in acute cases. As in the case of morphia, 
danger is not over for many hours after a large dose, in one unaccustomed 
to the drug. 
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Symptoms. — In Acuta (7as^^?.-^These are nausea, vomiting, head- 
ache, giddiness, loss of vision, profuse perspiration, lividity, cramps in 
the region of the stomacli, a quick irregular feeble pulse, shallow 
gasphig respiration, convulsions, paralysis, and in some cases delirium 
(ride B. M. J., 1888, 1, p. 161). 

A man, a3t. 40, injcctorl bonoath his skin half a grain of tho alkaloid to remedy 
Iho aftor-elfocts of driiiikonness. Twenty miautos lator, he was found lying on a 
doorstop, pale, with dilated pupils, and the conjunctiva of tho eyes insensitive. 
The breatliing was slow and dilticult, the pulse MO in the minute. Ho was 
sensible, Unable to articulate, and could not swallow, liquids being rejected 
from the mouth. The patient was in a serious state fr>r some time, but rocovoml. 
This man had previously had repeated doses of five and six tenths of a grain 
admijiistorod by injection every balf-hour till three grains had been used, without 
ill etfects (/A M, f7., 1887, 1, p. 624). In other cases alarming symptoms of depres- 
sion have been produced hy tho application of solutions of cocaine to mucous 
inembranes, and when injected before surgical and dental opei’ations (7/. M, J.^ 
1887, 1, p. 07(5; 1888, 1, p. 151). 

Deaiiiess ; loss of taste and smell ; profuse perspiration ; inter- 
mittent pulse ; shallow, irregular, gasping convulsive breatliing ; 
impairment of gait and speeudi ; inuscular rigidity ; convulsive twitchings 
and paralysis are none of them rare in the (*ases taken as a whole. 

These s 3 unptoms are doubtless due to a ])aralysiiig effect of the drug 
on peripheral nerves and ina^^ he explained througli cardio-vascular and 
re8[)iratory failure. In ti’opical climates, Bolivia and Peru, wliere the 
coca leaves are chewed, it would appear to have some action on tlie 
cortex cerebri, for it seems to render great exertion possible when with- 
out the drug such endurance would he impossible. 

In the chronic cases or the cocaine habit it is difficult to say what in 
the nature of neurastljenia is jiot alleged to be a symptom. Like 
mori)hia the habit of taking cocaine seems to sap the moral fibre of its 
devotees, and they become reckless of everything in their efforts to 
obtain llieir dose ; lying, cheating, stealing — nothing comes amiss to 
them so that their craving is satisfied. The cases {infra) illustrate 
these iioints in some measure, hut one must rel}' chiefly upon clinical 
experience for evidence. 

Treatment. — Nothing but detention in a retreat and strict watch- 
ing will ever cure the habit. For acute cases emptying of the stomach 
is miturall}^ the first requisite and then general stimulants such as 
ammonia, ether, etc. Nitrite of amyl is said also to be of assistance used 
as an inhalation. Strong coffee, strychnine, and digitalis may also be 
tried. Chloroform may he used if spasms are violent. Some medical 
men make it a practice to give a preliminary hypodermic dose of from 
one-eightli to one-fourth grain of morphia, according to the age of the 
patient. The physiological antagonism between the drugs is pronounced, 
so that while morphine is not an absolute antidote it is at least most 
valuable in counteracting the toxicity of cocaine (Lancet, 2, 1898, 
p. 1209). 

Post-mortem Appearances. — Nothing whatever characteristic. 

Analysis. — Cocaine may be sought for l)y the method on p. 374. 

TV the alkaloidal residue left after the final evaporation of the 
chloroform and ether mixture, the following tests may he applied 

1. If a few drops of strong nitric acid are added to a small quantity 
of solid cocaine, or to one of its salts, and the mixture evaporated to 
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dryness on a water-bath, the residue gives, on stirring with a drop or 
two of a strong solution of caustic potash in absolute alcohol, a distinct 
odour of ethyl benzoate, recalling that of pepi)ermint, or citronella,. 
or meadow-sweet. Da Silva, who first described this test, considers 
it to be an extremely delicate one for cocaine, but the odour is 
scarcely distinctive enough to render the test by itself an absolutely 
reliable one. 

2. If to a few drops of strong sulphiu’ic acid in a porcelain dish 
some powdered or crystallised resorcin be added, and the mixture 
moved to and fro a little, the subsequent addition of a small quantity 
of cocaine produces a splendid blue coloration, clianging to a light 
rose colour on the addition of caustic soda. Goeldiier (Pharm, Zeit.y 
84, 471) states that no other alkaloids give anything approaching to 
this reaction. 

8. If a few drops of a 6 per cent, solution of chromic acid in water 
are added gradually to a solution of cocaine hydrochloride, each droi> 
produces a pi'ecipitate which immediately re-dissolves. If now a small 
quantit^^ of strong hydrochloric acid be added, a heav}^ yellow preci[)itate 
of cocaine chromate is produced. This reaction is stated by Metzer 
(ibid., 697) to be peculiar to cocaine. 

4. Tlie physiological test maj" be used by applying a solution 
of cocaine hydrochloride to the tongue or lips, when a feeling 
of numbness is produced, due to the local aneBSthetic action of the 
alkaloid (Luff). 

Cases. — Percy Smith records {Jonrn, Menhtl Sdince^ July, 18f>2) the case of a 
nurse, a^^eil thirty-niiio, who entered Bethleni Hospital as a voluntary boarder for 
the cocaine habit. She was a German by birth, and had previously been addicted 
to the use of moi’i)liine and laudaimin, and her mother had been tie victim of the 
morphine habit. Sho had commenced to take cocaine about eight months pre- 
viously, and had gradufdly ineicased the dose until ten giaiiis was her usual 
quantity, thougli she occasionally took twenty-four and even thirty-six grains at a 
single doso. Tor the first six hours after a dose of ton grains sie felt more able 
and inclined for woik wliilst sitting, but sho could not go about, as it produced a 
feeling of weakness ; at the end of that time she would be disinclined to do anytliing 
and would lie d<jwn, but could not sleej) ; about a fpiarter of an hour after a doso 
she us\ially suffered from vei*tigo for an hoiir aii<l from palpitation for some hours ; 
she also had great dryi\e8S of mouth, thirst and anorexia. After a large dose there 
w^as difficulty in swallowing. She liad hailucin alien e, and imagined she saw people 
and heard tlieni talking to her, and used to curry on convorsatioiis with them 
although sho knew tliat they wore hallucinations. The hallucinations soon dis- 
appeared after her admission, and after four months, ijiduding a stay at the 
country convalescent Jioine, sho left apparently well, and two months later reported 
herself as quite well (/>. A/. J\ Eint,, August, 1892, p. 21). 

The following is recorded {B. M. J., 1, 1896, }>. 1082) by Dr* 
Barratt : — 

A medical man, aged about thirty, gave himself a hypodermic injection qf 
cocaine to relievo local recbil pain. This not inoving effectual he repeated the 
injection about five minutes afterwards, each time filling the syringe completely, 
the total amount given measuring n\xl. Immediately after the last injection he 
noticed that the solution used was a 36 per cent, solution, instead of bein^, as he 
had imagined, a 1 per cent, solution. He had by him solutions of the different 
strengtlis in }x>ttleH of tlie same size and shape, hence the mistake. The total 
amount of cocaine hydrochloi ate injected hypodennically was therefore about 
1'oiU‘teen giains. Feeling weak, he lay down, and I saw him about eight minutes 
after the second injection. He was then perfectly conscious, with a moist skin. 
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, and almost pulseless at the wrist. An iiijectiou of ]T\ v of ether was given hypoder- 
mically, together with some braudy and hot tea by the mouth. The effecjt of the 
other was to cause the radial pulse to revive, but at the end of seven minutes it 
again became imperceptible. These ether injections were therefore repeated again 
and again every seven to ton minutes for nearly two and a half hours, being 
resumed as soon as the pulse became thready. Meantime the patient complained 
of thirst, drank copious draughts of hot weak tea, perspired very profusely, and 
2 )assed large quantities of almost colourless urine. He was in a feeble apathetici 
state, but quite conscious, and there were no convulsions. The other injections 
caused sciirccly any sensatiem to pain, although sensibility to touch was ai^parently 
unimpaired. At the end of rather more than an hour the heai-t’s action became 
intermittent, every thinl beat being missed. A change of posture was suggested, 
and this symptom passed off after a time. In all two drachms of ether wore given 
hj^podomiically, and two ounces of brandj" by the mouth, and eighty ounces of 
urine wore passed in the course of five hours, the ])atient taking about the same 
amount of liquid by the mouth. At the end of three hours it was found possible to 
leave off the injection of ether, and at the end of five hours the pulse had to a 
largo extent regained its tone, while the weakness was less marked. 

Next day the patient stayed at home, and scorned fairly well excoi)t that ho was 
dull and had little appetite. On the second day ho walked out for about a quarter 
of a mile, and thou became very faint. Otherwise his recoveiy was uninterrupted, 
and there were no after ill-effects. The extreme collapse, the absence of convul- 
sions aTid unconsciousness, and the conjunction of porsjumtion and jiolyuria, are 
the striking fcatiirf3s of this case. 

According to Dr. Zantchevsky’s experiments on dogs, the lethal dose for a man 
(calculated according to body weight) would bo from twenty to forty grams, 
while chronic poisoning, fatal in six to fourteen weeks, would be jnoduced by a 
daily injection of four grains. In acute poisoning the dogs did not present for 
the first few minutes after the injection aiythiiig abnormal, or they fell into a kind 
of stupor. Then appeared dilatation of the j^upils, restlessness, cxti-eme dyspnoea, 
and acceleration of the pulse ; and in fifteen minutes attacks of clonic spasms, lasting 
for half a minute or so, and alternatiiig with parox^'sms of ty|)ical Oheyne-Sb^kes 
breathing. Later there wore complete general arnesthesia, dilatation of tlie j)upils, 
conjunctival congestion, lachrymation, cyanosis, loss of coiiBcionsness, incontinence 
of urine ajid feecs, stertorous breathing, tremor of the whole body, and progressive 
failure and retarding of the heart’s action. 

Ill July, 1904, u soiiiewluit uiiusumI case caine before the courts, 
which is thus reported hy the Times, July 11th, 1904 : — 

At Gloucester, recently, Mr, Justice Lawranco and a special jury hoard an action 
in which Mr. Albert Edward Freeman, a young man living at Stroud and employed 
as a carpenter there, sued Mr. Ebenezer Apperly, dental surgeoi], of that place, for 
damages in respect of negligence alleged to have been committed hy the latter’s sou 
and assistant, Mr. Ileur5" David Apperly, in the stopping of a tooth. The litigation 
was begun about a year ago, and had a remarkable history. The case was bogun 
in the Iligh Court, and, at the defendant’s instance, was remitted, on the ground 
of the plaintifl’s inadequacy of means, to the County Court, It was heard at 
Stroud, where the jury disagreed. It was ro-triod at the Gloucester County 
Coui*t, whore his Honour the learned judge, at the close of the plaintiff’s 
case, held that there was no evidence to go to the jury, *ind stopped the case. 
A Divisional Court set aside this decision, and ordered a new trial, giving the 
costs of the second tiial and of the appeal to the plaintiff in any event and 
directing that at the defendant’s option the trial sliould take place at Gloucester 
Assizes with a special jury, costs, however, to bo on the County Court scale. 
The facts, briefly stated, were these: — On Christmas Eve, December 24th, 
11)02, Mr. Ax»perly, jun., i)ut a temporary stopping into a tooth of the plaintiff. 
The dressing consisted of oil of cloves, carbolic acid, carholised resin, ana cocaine 
lanolino. According to the defendant’s case, not more than one- twenty -fifth of a 
grain of cocaine lanolino was used. After leaving the surgery the plaintiff was 
dizzy and faint and staggered. The next day the stopping came out at dinner, and 
the plaintiff had afterwards a repetition of those symptoms. He was seriously ill 
for some six months. 

For tlie plaintiff it was souglvt to bo shown that the cause of the illness was 
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cocaino poisoiiiug. It wjis said that Mr. Appeiiy, juu., had inadvertently used a 
larger amount of the solution of cocaine lauoline than he thought, and, alterna- 
tively, that he ought not to have used cocaino at all without the plaintiff’s consent 
or the authority of a doctor. Cocaine was described as a dangerous and en*atic 
drug, not unlikely to cause serious illness if administered, even in small quantities, 
to persons susceptible to its effects. 

For the defendants a largo body of expert evidence was given. Physicians and 
sirrgcons were called to testify thfit the history of the plaintiff’s illness was incon- 
sistent with the theory of cocaine poisoning; dcaitists were chilled who said that the 
treatment of the tt)otli was pei-fectly right, that the use of cocwiine was recognised 
as correct by all experienced dentists, and that ill results rarely, if over, followed 
from its use. 

His loidship summed up and left to the jury two questions : Did the plaintiff 
suffer fiom cocaine ]>oi 80 iiing ? If yes, Was the fact of cocaine poisoning due to the 
negligence or miskilfulncss or incompetence of the defendant’s assistant ? 

The jury, without leaving the box, answered “No” to the first question, and 
they added that, even if the plaintiff had been proved to have suffered as alleged, 
they would have acquitted Mr. Appcrly of all blame. 

The learned judge ejitored judgment for the defendant accordingly. 

On this case the editor received the following information from Dr. 
A. B. Davies, of Stroud : — 

** Last Christmas I was sent for to see a patient alleged to be 
dying. AVheii I got there he was all right, but his friends informed 
me that he had had several attacks of unconsciousness lasting for a 
variable time. It appears that the day before he had had toothache 
and had the cavity of the tooth ‘ dressed.’ A short time afterwards 
he swallowed the ‘ dressing,’ and since then had felt ‘ queer ’ and was 
under the impression that he had been poisoned. I made light of it, 
but two days later a certain amount of loss of sensation was felt in both 
legs, with increased knee jerks. Suspecting that the symptoms might 
be due to cocaine, I went to see the dentist, and found that he had 
used a little * cocaine lanolin ’ to the tooth. Tlie patient gradually 
improved, hut remained in a neurasthenic condition for months, 
and was quite unable to follow his occupation (carpenter) because any 
exertion brought on fainting attacks.” Dr. Davies then asks : “Can 
you tell me of any cases where such symptoms have followed the use 
of such a small dose of cocaine ? Do you think the symptoms were 
due to the cocaine at all, or were they the result of a certain amount 
of nervous shock, or ])ossibly hysteria ? I may say tliat he is only 
twenty-four years of age, and had always previously enjoyed good 
health. There was no suspicion of malingering. He made at work 
twenty-four sliillings a week, and belonged to no club.” 

The editor’s re[)ly was in accordance with tlie vei*dict, and he knows 
of no evidence to prove that such a small dose could cause symptoms 
for such a long time, though any other explanation of them may be 
difficult. 

For a case where oue grain injected for tooth extraction proved fatal, vide Lancet^ 
2, 1901, p. 633. ^ 

A case of recovery after eight to nine grains {Lancet^ 1, 1895, 281). 

A fatal case from swallowing two drachmsof a 10 per cent, solution, equal to twelve 
grains aj>proximately, is rei)orted with autopsy in tbe Lmicei, 2, 1895, p. 1101. In 
j'oeording this case, Dr. Garland gives the following references : — 

“ A man, mentioned by Ilaenol {Berliner Klin inche Wochtnschrift, 1888, 890), in 

whom the injection of one and one-third of a grain was followed by a fatal result. 
Zambianclii {GazzvUa dtyli Ospedali, 1888) also records a case whore death occurred 
in a female after throe grains and a half had been administered hypodermically. 
It is stated that a man diod almost immediately after swallowing twenty- two grains 
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(Guy and Fenier : “ ForeiiBic Medioino,” 7tli «d., 1895, p. (>26). Montalti 
\Lo SiHfrimentale, 1888, p, 291) relates in full detiiil tho oaso of a woTnan in whom 
death occurred after twenty-two grains accidentally swallowed. The fii‘st published 
fatal case in England wfis that of a man who was given in mistake twenty grains 
and succumbed in about an hour {Lancet, February 9th, 1889). A fatal case 
occurred .in llussia from a dose of twont^^-two grains administered by rectal 
injection [LauvHy September 28th, 1889). A melancholy interest attached to this 
ease, as the surgeon who in mistake x^rescrihed this overdose immediatol5^ afterwaitis 
committed suicide, llocovenes have taken place after very largo doses taken into 
the stomach. Tho most typical case of tho kind f am acquainted with is that of a 
man who swallowed fort3"-six grains and recovered (Dixon Mann, loc. df.). On the 
other hand, serious symptoms of poisoning have been occasioned by tho hjqwdermic 
administration of such doses as tho sevontliof a grain (Irnff : “ Forensic Medicine,” 
1st ed., vol. 1, 1895, p. 811) and loss than lialf a grain (Gooding: Lancet ^ 
Februar}" 25tb, 1888). Oiio-twentioth of a grain given subcutaneously to a girl 
gave rise to dangerous sj'inptoms (Hamilton: System of TiOgal Medicine,” 1st 
ed., vol. I, 429, 1894), and a hundredth of a grain api>lied to the oj’o of a patient 
aged foiu tooji 3’oars has occasioned sym{)toiiis of i)oisoiung (/5/V/). The ciase I havo 
above ro^wtod lends sux)port to tho correctness of Mannhtum’s {XciUchn/t fur 
Klintsrhe Medici 1891, j). 880) estimate that tho fatal dose of cocaine is a])Out 
fifteen giains. In the present state of our knowledge it is, however, x>ra(jticall3»’ 
impossible to stale tho smallest lethal dose, seeing tliat a dose of two-thirds of a 
grain has caused death, and so miiuite a dose as a hundredth of a gi'ain has given 
rise symptoms threatening life.* 

Numerous other cases are recorded iu medical journals, but they 
sliow no simcial [)oints, except one, recorded B. il/. f/., 1, 1897, p. 896, 
in which alcoholism seemed to prcdisx)ose to bad eiVects irom small 
doses of <*ocaiiie. 

The following is worth attention from its likeness to strychnine 
poisoning (7L M. J., 2, 1895, p. 1162, recorded by Dr. Johnston) : 

“About 7.40 a.m. on October 7th, I was asked to see M. C., who was said to 
have Hwallowcd some cocaine. On arriving a few minutes after, I found a doctor 
in attendan(*e, and the patient dead. Her p.aronts ma<lo tho following statement : 
M. r., aged sixteen years, arose about ; after dressing, she wont into her 
father’s bedroom, and swallowed some cocaine from a vial on tho dres'sing table to 
allay tho tootliaclio. She then went downstairs. She liad just takou two mouth- 
fuls of hot tea w lion she felt faint, and in trying to go upstairs, fell. She was then 
assisted upstairs, and sat down on a chair; she then had a convulsion, and fell on 
the lloor. Her father coming in asked her what she had been taking, and she saiil 
that she had taken cocaine for tho toothacdie. Immediately tlioroaftor she had a 
series of six convulsive fits in succession, the arms and legs being most affected, 
the face least ; thca’e w^s frothing from the mouth, towards tlio end blood-stained. 
She never regained consciousness, and at 7.30, when tho first medical man arrived, 
he found no signs of life. 

“ It was nbt)ut 0.50 a.m. when she swallowed tho drug, so that death took placo 
iu fort^^ minutes. The quantity she had taken was about two drachms of a 10 per 
cent, solution, equal to tw^elvo grains of the salt. Tho huge dose, the fact of its 
being taken the first thing in the morning on au empty stomiudi, and the hot tea 
taken immediately after, would all tend to quicken tlio elfect. Tlio medicine was 
contained in an ordinary clear glass vial, and the patient’s father h.nd i)rocured it 
without any prescription. There was no pvat-moriem examination.” 

• 

Poisoning by Eugenia CABYOPiiYLLArA (Cloves). 

In the Lancet for 1898, p. 967, the following paragraph occurs : — 
Death from Oil of Cloves . — An iiu|UL8t was held at Cardiff*, on 
September 27tl», upon the body of a nuiii aged forty-eight years. The 
widow stated that he had drunk ' about a quarter of a half-pint bottle ’ 
of oil of cloves, she being under the impression that it was whisky. 
After hearing the medical evidence the jury returned a verdict that 
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death resulted from an overdose of oil of cloves taken b}" misadven- 
ture.*' The editor is unable to find any other recorded case of 
poisoning by cloves : fatal or otherwise, so that this one remains for 
corroboration, 

PoisoxiNG BY Fungi (Oenera and Sp. Var) ; Mushrooms, 

Method of Occurrence. — No branch of toxicology has given 
rise to greater difft»rencea of opinion than the study of poisoning 
by fungi. Some authors have considered nearly every kind of mush- 
room as unfit for food ; whilst others, again, seem to regard nearly 
every species as edible with safety. In inquiring into the causes 
of these discrepancies of opinion, it will be found that whilst some 
species of fungi are undoubtedly to be regarded as poisonous, since 
they contain an integral poisonous constituent or constituents which 
may be isolated in a greater or less state of purity, others apparently 
produce injurious effects only under certain conditions. Mushrooms 
contain a large quantity of water, and are very rich in albuminous 
constituents, and are hence prone to decomposition. They are also 
indigestible, and apt to produce catarrh of the stomach and intestines. 
The morel and Hevella esculcnta are highlj»^ esteemed kinds of mush- 
rooms, and yet Keber relates the liistory of six persons, wlio after 
partaking of these fungi were attacked with vomiting and diarrhoea 
whicli lasted for sixty hours {Preussische Veirinszeitinigy 1846, No. 32). 
Poisonings by tlie common edible mushroom (Agaricus camjycstris) 
are rare, except when tlie mushrooms are decayed. No general rule 
can be laid down for discriminating between edible and noxious fungi. 
There are now (1904) several monographs on fungi, which give full 
details as to which are edible and which poisonous (Cook's Fungi" 
for example). There is also an excellent leader on the subject in the 
J5. M. J., 2, 1894, p. 658. Dr. Badliam's work on the " Esculent 
Fungi of England " may be consulted, the second edition was edited 
by F. Currey, a well-known fungologist. W. G. Smith's " Clavis " 
is another work of reference. 

Even the most poisonous species can, it is said by some authorities, 
be safely eaten after maceration in vinegar, or in salt and water. 

Of all the toxic species, Agaricus phalloides causes the greatest 
number of deaths. This is in part due to its white colour giving it 
some resemblance to the mushroom, to the absence of unpleasant taste 
and smell, but more especially to the fact that it only gives rise to 
symptoms many hours after its ingestion, its action being upon the 
blood, and not as a direct irritant. It is easily recognised by its hollow 
stem with a large bulb at the base, and its permanently white gills. 
Koppel found that in the decade 1880-1890 forty persons were 
poisoned by it. Various cases have illustrated its effects, which are 
sickness, diarrhoea, abdominal pain, blueness of the surface, sweating, 
delirium, coma, jaundice, various skin eruptions, sometimes meningitis, 
but especially hiemoglobinuria, methflemoglobinuria, haematuria, bile 
in the urine, albuminuria, and suppression of urine. Robert, who has 
recently been occupied with the whole subject of fungus-poisoning 
(Lehrbuch der Intoxikationen^ 1893), separated the poisonous j)rmci 2 )le 
and found it to be a toxalbumin, to which he has applied the term 
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phalHn. He found an aqueous solution of Agaricus phalloides, when 
injected into the veins of dogs, caused dissolution of tlie red blood 
corpuscles ; but if the albuminous substances were precipitated by 
boiling, neither the precipitate nor the fluid was toxic. Tlie further 
symptoms were multiple eccliymoses and fatty degenerations, especially 
of the liver. The urinary tubules lost their epithelium, and transu- 
dation of the ha3moglobins took place. The whole intestinal tract 
from the pylorus to the anus became intensely inflamed. To phalliii 
Agaricus mappa^ virosus^ recutitufi, and owe their poisonous 

qualities'. 

Agaricus mtiscariuB was less fatal than The active 

principle liere is the muscarine of Scliiniedeberg, whose action on the 
heart is well known. It existed in the fungus in company witli another 
alkaloid, the so-called ‘‘ pilzatropine,*’ which was to a certain extent 
antagonistic to it. Muscarine is the poisonous principle in Agaricus 
pantherinus and Boletus luridiis. According to Kobert, the amanitin 
of Letellier, which is present in almost all fungi, edible as widl as 
poisonous, of itself was practically harmless to the vertebrata, but it 
was apt, bj^ the incipient decay of the fungi, to pass into lecithin and 
neurine, and thus give rise to gastro-eiiteritis and other symptoms. 
Cases of poisoning by the small black-spored agarics, such as A. 
semiglobatuSf semilanceolatusycampaimlatns, etc., were not uncommon in 
this country. They are less frequently fatal, because the symptoms, 
amongst which giddiness and delirium are frequent, occur soon after 
the ingestion of the poison, and an emetic speedily sets matters right 
(B. M. J., 1892, 1, p. 304). 

Symptoms and Appearances. — The noxious species of mush- 
rooms act sometimes as narcotics, and on other occasions as irritants. 
It would appear, from the reports of several cases, that when the 
narcotic symptoms are excited, they come on soon after the meal at which 
the mushrooms have been eaten, and that they are chiefly manifested 
by giddiness, dimness of sight, and debility. The person appears as 
if intoxicated, and there are singular illusions of sense. Spasms and 
convulsions have been occasionally witnessed among the symptoms 
when the case has proved fatal. Peddie has related three instances 
of poisoning by mjishrooms {Edin. Med. and Surg. Jour,, vol. 49, 
p. 200), in which the ])oison acted as a pure narcotic ; there was neither 
pain in the abdomen, nor irritation in the aliimuitary canal. The 
narcotic symptoms began in lialf an hour with giddiness and stupor : 
the first effect with one patient was, that eveiy object appeared to him 
to be of a blue colour. The three |)atients recovered — two of them 
rapidly. When the drowsiness passes off, there is generally nausea 
and vomiting ; but sometimes vomiting and purging precede the stupor. 
If the symptoms do not occur until many hours after the meal, they 
jTartake more of the characters of irritation ; indicated b}'^ pain and 
swelling of the abdomen, vomiting, and purging. In one case of 
poisoning by mushrooms, there was slight vomiting about an hour 
and a half after the meal ; but no violenii sjunptoms until after the 
lapse of ten hours. Several cases, in which the symptoms did not 
appear until after the lapse of fourteen hours, are reported {Med. 
Oaz.f vol. 25, p. 110). In some instances the symptoms of poisoning 
have not commenced until thirty hours after the meal ; and in these 
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uarcotism has followed the .symptoms of irritation. It might be 
supposed that these variable efiects were due to different properties 
in the mushrooms ; but the same fungi have acted on members of 
the same family, in one case like iiTitants, and in another like 
narcotics. In most cases recovery takes place, especially if there is 
early vomiting. In the few instances which have proved fatal, there 
has been greatei’ or less inflammation of the stomach and bowels, with 
congestion of the vessels of the brain (Med. Gaz., vol, 46, p. 307 ; 
vol. 47, p. 678; Jour, de Chhn. Mkl., 1853, p. 694). 

A fatal case of poisoning by fungi was attended with symptoms of irritation 
resembling those caused by arsenic. There was no loss of consciousness or 
sensibility. A boy, a?t. 1^, fried and ate for breakfast at 8.30 a.m. two fnngi 
which he had found growing under a ti’ee. lie returned to his work without 
complaint. At noon he had his dinner of pork and vegetables. At 1 p.m. he 
j oturnod to work, where ho remained until 6 p.m., working the whole time without 
any complaint. Soon after ho readied homo, he complained of feeling ill, and 
vomited violently. Purging then followed, with sevoro spasmodic pain in the 
abdomen. These sjmiptoms continued throughout the night until 6 a.m. The 
bowels then ceased to act. At 11.30 a.m. on the second day, lio was suffering from 
<*onstaTit pain in the bowels, occasionally aggravated ; there was tondenioss over 
the abdomen genorall}^ but esjiecially over the course of the trains voiso colon, with 
vomiting every ten minutes — great thirst, skin warm and perspiring, pulse ninety, 
and gi*eat depression. At 3 a.m. ho was again soon, Yomi ting and purging had 
returned. There was groat exhaustion ; pulse imperceptible ; the action of tho 
lieart feeble. Ho was lying in bed on his back, with tlio knees drawn up. 
Sensibility aial consciousness were perfect. He complained of great pain in tho 
stomach ; there was tondorness over the abdomen, but no swelling of the cavity. In 
another lionr he died, ?>., about forty-four hours after eating tho fungi, and about 
thirty-four after the first setting-in of the symptoms. Others ]>artook of tho fungi, 
but in small quantity, and they did not suffer. On inspection, the heart on the 
light side contained a little fluid blood. Tho left vortiiclo was contracted and 
empty. The lungs were healthy, and there was only cadaveiic congestion. The 
lining membrane of tho stomach and small intestines was throughout injected, the 
bluish-red appearance diminishing in intensity as it approache<l tho crecum. There 
wore a few ecchymosoil patches near the intestinal end of tho stomach. The organ 
contained six ounces of a brownish liquid, I'esembJing thin gruel. The largo 
intestines were empty and pale, and the spleen was congested ; the other organs 
were healthy (ilfec/. Times and Oaz., 1863, 2, p. 536), 

In many of its features, and in the absence of narcotic symptoms, 
this case resembled a case of acute poisoning by arsenic. The fact 
tliat nearly ten houis elapsed before the symptoms of irritation com- 
menced, and that there w^as no blood in tlie matters discharged by 
vomiting and {lurging, were the most marked differences. 

In 1871, two children died from the effects produced by noxious fungi. Several 
other persons were placed in a precarious condition from the same cause. Some 
fowls died from eating portions of the mushrooms. Two children, a boy, set. 8, and 
a girl, tei. 10, cooked some mushrooms for breakfast. The boy ate gree(lily of them, 
but permitted tho girl to take only ono mushroom. The symptoms jiroduced in 
both children were similar, except that the boy had tliom in a severer and fatal 
form, and the giil recovered. Three or four hours after the meal, the girl w#is 
seized with violent pains in the head and abdomen. She vomited several times in 
the course of the day, was restless, tliirsty, and had occasional muscular twitchings 
of tho hands. During the night the symptoms increased in severity, and she slept 
but little. Next day there was slight diarrhoja. When admitt^ into hospital, 
fifty-four hours after the mushrooms were oaten, all the symptoms had nearly sub- 
sided. The boy was then collapsed, and died twenty minutes afterwards. His 
stomach was found empty and contracted ; its mucous coat pink, with^ minute 
injection, and covered with a thick layer of dryish epithelium. The whole of the 
small intestines were empty and contracted ; the coats thick and &rm ; the mucous 
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• membrano intensely congested, more especially towards the lower part of the ileum, 
and cover( 3 d with a thick layer of yellowish epithelium. The liver was fatty (.Guy’s 
Hosp. Rep., 1872, p. 228). 

A man, cet. 43, and his daughter, set, 6, suffered severely from 
eating the Amanita patherina. The earliest symptoms appeared in two 
hours and a half after the meal. They were thirst, faintness, delirium, 
nausea, paleness of the face, and cold extremities. After eleven hours, 
there was stupor with tenderness of the abdomen. In the child, there 
was cyanosis of the legs with contracted pupils. It was i*emarked that 
even fourteen hours after the fungi had been eaten, portions of them 
were discharged by vomiting from the action of emetics. Cases of 
poisoning by fungi are reported in Husemann’s Jahresbericht,*’ 1872, 
p. 684. In the year 1891 one case of poisoning by mushrooms was 
recorded in England and Wales. 

Treatment must be on general and symptomatic lines ; there is no 
specific antidote. 

Analysis. — The discovery of portions of the undigested mush- 
rooms in the matter vomited, or a description of the food eaten, will 
commonly lead to a recognition of this form of poisoning. One of the 
most poisonous in this country. Amanita muscaria or the fly mushroom, 
renders the water in which it is boiled so poisonous, that animals are 
killed by it, while the boiled fungus itself has no effect upon them. 
[The poisonous base is dissolved out. — Ed.] The liquid procured from 
it is used as a fly-poison, whence the name of the mushroom is derived. 
It is an autumnal fungus, known by its rich orange-red colour. 

Case. — A fatal case is recorded in the Lancet, 1, 1896, p. 1219. 
For several other cases vide ** Taylor on Poisons.'' 

Poisoning by Oelsemium. 

Source and Method of Occurrence. — The root of the plant 

Gelseniiani sempervircns is now official for the manufacture of a 
tincture (dose five to fifteen minims), whicli enjoys a certain amount of 
reputation as an analgesic. Besides the ofticial tincture there are two 
extractives prepared, one a comparatively pure alkaloid, Gelseminine ; 
the other a mere alcoliolic extract, termed Gelsemin. Their respective 
doses are one-sixtieth to one-twentieth of a grain and one-half to two 
grains, and severe toxic symptoms have arisen from confusion in 
administering the stronger for the weaker of these suhstancea 
(li. M. J., 1, 1889, p. 865). 

All the recorded cases of poisoning by Gelseinium seem to have 
been accidentnl, and no case has yet given rise to a criminal charge. 

Toxicity and Fatal Dose. — Gelseminine has a very powerful 
depressiint action on nerves, sometimes causing a tetanic condition. 
From a case reported by Wormley {Amer. Jour, of Pharm., January^ 
1870), it appears to belong ratlier to the irritant than the narcotic class 
of substances. While, then, it must be admitted to be a poisonous drug, 
there is no satisfactory evidence to show its minimum lethal dose. 

It is, ^)erhaps, a mixture of two alkaloids, one of which paralyses 
and the other tetanises. One-eighth of a grain by hypodermic injection 
killed a rabbit in one hour and a half. In fifteen minutes there were 
symptoms of great distress, and the animal was restless. In forty 
^.j. — VOL. II. \ . 48 
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minutes there was great prostration, inability to move, gasping respira- 
tion and the pupils were dilated, but there were no convulsions. From 
his experiments, Wormley infers that the quantity which proved fatal to 
the woman in lus case could not have exceeded the sixth part of a grain. 

Duration. — In the case recorded below, death took place in seven 
and a half hours. 

Symptoms. — In Wormley’s case a young healthy married woman 
took by mistake three teaspoonfuls of fluid extract of golsemiiim — a 
concentrated tincture of the root — containing four liundred and eighty 
grains to the ounce. She was several weeks advanced in pregnancy. 
In two hours after taking the extract, she complained of pain in the 
stomach, nausea, and dimness of vision. These s^unptoms were followed 
by great restlessness, ineffectual efforts to vomit, and general perspira- 
tion. In four hours the pulse was feeble, irregular, and intermittent. 
There was great prostration, with irregular and slow breathing. The 
skin was dry, tlie limbs cold, the pupils dilated and insensible to light ; 
the eyes were fixed, and there was inability to raise the eyelids. The 
vital i^owers rapidly gave way, and, without convulsions, death occurred 
in seven hours and a lialf after the poison had been taken. 

A muscular man, twenty-eight years of age, after a drinking bout, 
look about two ounces by measure of fluid extract of gelsemium, to 
“ quiet his nerves.*’ When seen his face was flushed ; he was dozing, 
but could easily be roused, and talked intelligently ; the pupils were 
moderately dilated, reacting to light, and there was slight drooping of 
both e\’elids. The pulse was strong and full, about one liundred. An 
hour later the dipsomaniac, eluding his watchers, managed to get out 
to a drug store, and procured half an ounce of fluid extract of gelsemium, 
which he drank. He was found twenty-five minutes later, sitting in a 
shop, with relaxed limbs and pale face ; but he was capable of speecli. 
As he refused to swallow an emetic, sulphate of zinc was administered 
through the nose. Copious vomiting followed this, and a second dose 
that was given. In spite of this he became speedily unconscious; 
jiulse 130 ; respiration forty, and entirely thoracic ; pupils mode- 
rately dilated, but acting. Brandy was given subcutaneously and 
by the rectum, and after faradaisatioii of the diaphragm and intercostal 
muscles he rallied fi om the state of collapse into which he had fiillen, 
only to relapse shortly after, when the same measures were repeated, 
and also hypodermic injections, first of atropine, then of carbonate of 
ammonium, and inlialations of nitrite of amyl, were employed. He died 
about four hours after taking the poison {Boston Med, and Surg, Jour,^ 
December 22nd, 1881). 

Treatment. — Empty the stomach as quickly as possible. Atropine 
strychnine grain may be given hypodermically in the 
hope of counteracting the depressent action of the drug, and nitrites 
(amvl, nitroglycerine, etc.) may be tried to relieve the heart failure.^ 

jPost-moilem Apjiearances. — Absolutely nothing is to be found 
even suggestive of this form of poisoning without an exhaustive 
chemical analysis. 

Analysis. — The alkaloid must be extracted by the msthod on 
p. 374. 

Wormley discovered that the extract contained an alkaloid (gelseininc) 
separable by ether or chloroform, and an organic acid {gelsemic acid). 
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The latter he was able to obtain ci^stallised in various forms by solution 
and sublimation. He found that if a small quantity of this acid or its 
salts, in a solid state, was treated with a drop of concentrated nitric 
acid, it became yellow or reddish, according to the quantity. When 
an excess of ammonia was added, it acquired a blood-red colour. The 
hundredth part of a grain was sufficient for this reaction. The solution 
in potash is fluorescent, presenting a deep blue coloration on the surface. 
Oelsemic acid was thus detected in the contents of the stomach some 
months after death. 

Gelsehiirie gives, with strong sulpliuric acid alone, a green colour 
cliangiiig to red; stiycliiiine is unaffected b}" sulphuric acid alone (Luff). 

Case. — The following is of interest as a personal narrative. It is 
reported by Hr. Najjkivell (Lancet, 1, 1899, p. 1663). 

‘ ‘ I took two ounces of the tincture of gelsemium instead of a glass of sherry, and 
returning to the dining-room, awaited the result. It was not long forthcoming. 
(We all live on the ground-floor hero.) The few feet travelled to the dispensarj’^ 
found me only too ready to accept the receipt of a helping arm, and in another 
minute the legs wore paralysed. Dragging myself to the bedside with my fore- 
limhs, they were unable to help me into the bed, into which I was lifted. There 
was no trouble so long as I la}*' cxuiot, but on the least exertion there were excessive 
tremors. Yomiting occurred during the next twenty-four hours. The temperature 
rose to 101 *5'’ F. The heart’s action was very violent and intermittent, possibly the 
aggravation of existing disease. 

“ All the muscles of the eyes must have been affected, but of all the voluntary 
muscles those of the right side suffered most. Prolonged conversation involved 
paralysis of the upper lip. The other symi)toms were (1) somnolence, (2) no mental 
excitement, and (fl) good appetite. The effect of the drug passed away as it began, 
from holow uiiwards, but after the arms had recovered vision was not perfect for 
twenty-four hours.” 


Poisoning by Hebbeborus Niger. 

Source and Method of Occurrence. — This plant, as a matter of 
fact, is not a native of England, though we have two, II, viride 
and II . fcetidiis, wliicli are probably just as noxious. According 
to Wibnier, tlie roots of the black hellebore (llelleboms )t iger) possess the 
greatest activity ; but the leaves are also highly poisonous when used 
in the form of infusion. By long boiling the poisonous properties of 
the x)lant are diminiB|ied. Tlie roots and leaves have a local irritant 
action, producing in small doses violent vomiting and purging, with 
severe pain in the abdomen, followed by cold sweats, convulsions, 
insensibility, and death. The j^owdered root, in a dose of a few 
grains, acts as a drastic purgative. In a case rei)orted by Mi)rgagiii, 
half H drachm of the aqueous extract killed a man, cet. 60, in eight 
hours. The symiitoms were severe pain in the abdomen and violent 
vomiting. After death the whole of the alimentary canal was found 
inflamed, but esx)eciaUy the large intestines (Wibmer, op. cit. IlellehoruB). 
A^case is quoted by the same writer in which a tablespoonful of the 
finely powdered root caused severe symptoms of iiritant poisoning, 
wliioli did not disappear for four hours. Tlie man recovered on the 
fourth day. The experiments performed by Orfila on animals show 
that tliifl poison acts like a local irritant when applied to a wound 
(op, cit., vol. 2, 869). Hellebore is a favourite quack remedy for 
worms, and has been given to procure abortion. It is not, therefore, 
surprising that it should be occasionally administered in an overdose, 
_ 48—2 
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and cause deafli. The reader must, however, be careful to distinguish 
between these hellebores and the so-called green hellebore, or veratruin 
viride (q.iK), 

Toxicity and Fatal Dose. — The toxicity of the plant depends 
upon two active principles : helleborin and helleborein. The fatal dose 
is unknown, but half a drachm of a watery extract is recorded as fatal 
(Mann). 

Duration. — Mann states that death has resulted in from three 
to twelve hours. The case above ended fatally in two hours. 

Treatment. — Evacuate the stomach, and counteract the collapse 
by stimulants, etc. No physiological antidote is yet available. 

Post-mortem Appearances. — Quite neutral, but signs of irri- 
tation are likely to be present in the bowel and stomach. 

Analysis. — Helleborin, but not helleborein, may be shaken out 
of acid aqueous solution with ether ; it is still more soluble in chloro- 
form. After evai)orHtion of the solvent the residue immediately 
yields a bright red colour on being touched with a glass rod which 
has been dipped in strong sulphuric acid (Mann). 

Case. — The following fatal case is from the Lancet, 1, 1904, 
p. 42. It is instructive in many ways. The editor inserts it in full 
with the remarks : — 

“ A case of poisoning by hollobore occurring at Sackville College, East Grinstead, 
was recently investigated by the East Sussex coroner. Evidonco^was given to show 
that John I)avis, an aged iniimte of the college, by the advice of a friend, prepared 
an ointment made from llellehorus niyer in order to allay an irritable skin disease. 
On the day of his death, being afflicted with pains in the stom*ach, Davis swallowed 
what he thought was a liquoiico powder, but in reality was the powder from which 
he had prepared his ointment. The two powders were kei)t in similar papers in a 
canister, and Davis possessed only one eye. He discovered his mistake and pro- 
ceeded to a druggist’s shop in the town with the object of obtaining an emetic. 
The assistant, who later remarked that Davis’s maimer was as u.sual, advised 
him to consult a medical man at once, but whilst on the way liome, and, it is 
believed, twenty minutes after he had swallowed the hellebore, ho was attacked 
with great pain, and was sui>ported back to the college. Mustard and water proved 
unavailing as an emetic, and all efforts to procure a medical man were fruitless. 
Davis remained conscious to within ten minutes of the end, and died within two 
houis. The coroner remarked that, whilst admitting the })oison was one coinpara- 
tivoly unknown, no one appeared to be aware of the seriousness of the case, and 
as Davis had called for a remedy, it was the assistant’s place to have given it to him. 
The druggist pointed out that the poison was not included under Schedule 1 or 2, 
but, nevertheless, lie marked the packet ‘ Poison.’ Mr. James Harrison, warden at 
the college, gave his testimony. Ho did not see Davis until within seven or eight 
minutes of his death. In answer to the coroner, Mr. Harrison stated that the offocts 
of hellebore were that in the first place intense burning in tlie stomacli ensued, and 
then, as absorjition took place, it naturally paralysed the nerve centre governing 
the heart, re.sulting, as in the 2>rcscnt instance, in heart failure. Olive oil could be 
given as an emetic, but at present no antidote was known. A tcaspoonful was 
sufficient to cause the death of six niou. I’lio coroner remarked that there was 
comparatively little known of the poison, and tlio jmy returned a verdict of ‘ Death 
from misadventure.* Oases of poisoning by hellebore are undoubtedly rare. Kie 
symptoms are ver}^ similar to those produced by vei-atrum, and the two poisons ma}*' 
easily bf» inistakon for one another. Hellebore is strongly irritant to the mucous 
membranes, and has an action on the hcait re.scmbling that of digitalis, and it also 
acts on the nt^rvous system. Hence in overdoses it produces nausea, vomiting, 
salivation, and dianha^a. The primary stimulating action upon tho motor centres 
and the heart may not appear, and tho general depression will then be very marked. 
The heart’s action becomes i-ajjid and feeble, and death from syncope is likely to 
occur. A case of poisoning by hellebore, with recovery, was recorded in the 
Lancet^ vol. 2, 1866, p. 100.’* 
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Poisoning 15Y Hyoscyamus Nigeb (Henbane). 

Source and Method of Occurrence. — The whole plant is 
poisonous, but it is chiefly from the seeds that cases liave arisen, and 
from the alkaloids. The plant is moderately common in England, but 
is unattractive except b}' its curious lurid flowers. 

In 1892, several persons suffered in a slight degree from the 
ordinary symptoms of poisoning by henbane after partaking of soup 
flavoured with the seeds, wdiich were sold as those of celery. Two 
teaspoonfuls of the seeds, weighing about seventy-two grains, were put 
into the soup (B. M. J., 1892, 1, p. 1076). According to the experi- 
ments of Ransom, the seeds contain 0'054 per cent, of alkaloid, which 
is about the percentage contained in the leaves. Hence presumably 
one-twenty-fifth of a grain of hyosej^amine produced toxic effects in 
sevei’al persons. 

One fatal (lase of poisoning with the roots of henbane is quoted by 
Orfila, and another with the leaves is reported bj" Wibmer {op, ciU 
p. 147). 

The fumes evolved from the burning seeds, when inhaled, are a 
popular remedy for toothache. 

The poisonous properties of henbane are known to be owing to the 
presence of two ciystalline alkaloids, which are called hyoscyamine 
and hyoscine. These with atropine, the alkaloid of belladonna, are, 
according to Ladenburg, the only three known natural mydriatic 
alkaloids, i.e, basic bodies which cause marked dilatation of the pupil 
of the eye. According to Ladenburg, hyoscyamine is identical witli 
duboisine. He is also of opinion that inactive atropine is merely the 
racemic modification of hevo-rotatory hyoscyamine. 

The alkaloids are used medicinally as sedatives, especially in cases 
of those mentally deranged. Vide also Extra Plmrm.,” 1904, p. 802, 
and B, M, J,, December 21st, 1895. 

Toxicity and Fatal Dose. — The alkaloids themselves are 
extremely poisonous, the usual doses being of hyoscine to of 
a grain, and of hyoscyamine to yj^ (Extra Pharm.). 

Symptoms. — When the dose is not sufficient to destroy life, the 
symptoms are — general excitement, fulness of the pulse, flushing of 
the face, w^eiglit in the head for a sliort time, rapidly followed by 
giddiness, loss of power and tremulous motion of the limbs, somno- 
lency, dilatation of the pupils, double vision, nausea, and vomiting. 
After a time these symptoms pass oft*, leaving the patient merely 
languid. When a large quantity of the root or leaves has been 
eaten — an accident which has occurred from the plant having been 
mistaken for other vegetables — more serious effects have been mani- 
fested. In addition to the above symptoms in an aggravated form, 
there may be loss or incolierency of speech, delirium, confusion of 
thought, insensibility, coma, and sometimes a state resembling 
insanity ; the pupils are dilated and insensible to light ; there is cold- 
ness of the surface, cold perspiration, loss of power in the legs, 
alternating with tetanic rigidity and convulsive movements of the 
muscles ; the pulse is small, frequent, and irregular, the respiration 
deep and laborious {Med, Gaz., vol. 47, p. 640). Occasionally there 
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is nausea with vomiting and purging. Death may take place in a few 
hours or days, according to the severity of the symptoms. The special 
effect of this poisonous plant is manifested in its tendency to produce 
a general paralysis of the neivoiis system. 

Treatment. — The same measures ma}^ be adopted as for bella- 
donna poisoning p. 706). Pilocarpine and caffein act as antidotes 
to some extent, and tannin or tea ma^' be administered in the hope of 
making inert the alkaloid still left in the stomach. 

Post-mortem Appearances. — 'rhere is nothing to be looked for 
except bits of the plant. Chemical analysis is the only means of 
detecting the poison. 

When the vegetable has been eaten, it can be identified only by 
its botanical characters. The seeds are very small and hai*d ; they are 
furrowed on the surface, and may be easily confounded with those of 
belladonna. Tliey are of an oblong, oval, or pyriform shape. The 
leaves are i>eculiar in shape and other characters, by which they may 
be easily identified. 

Analysis. — The process described on p. 374 must be applied. 

The alkaloids ai^pear to answer to the same tests as atropine. 
Cases. — In the B. M. J,, 1, 1896, p. 886, is a case of non-fatal 
poisoning from the hydi’obromato of h 3 ’oscine reported by Dr. Morton. 
One-twenty-fiftli of a grain was used. Dr. Morton thus records the 
case : — 

** M. L., aged fifty, siiflored from a severe form of cjxlitis implicating both eyes, 
and extending to the choroid and retina. Adhesions had already formed when the 
case came under observation. The inflammation lasted four monthH, Atropine, 
homatropino and cocaine, and atroi)iiio alternating with eserino were used with little 
or no effect. Six drops of a 1 percent, solution of the sulphate of atropine were 
used three times a day for a considerable time with little effect on the pupil, and 
no perceptible effect on the general system except a slight diyness of the throat. 

“On the advice of Professor lleid, it w'as resolved to tiy hj^osciiio, as it acted more 
powerfullj’ and quickly. One grain of the hj'drobromato was procured fresh from, 
a wholesale chemist, and made up to a 1 per cent, solution in water. This was 
rather a strong solution, but, judging from the slight olfects of the atropine on the 
general system, it was thought quite safe to use the hj^oscine solution of that 
strength. It was accordingly" directed that for a first trial two drops should be put 
into one eye. This was done, and, as the patient felt no pain, she put two drops into 
the other eye as well. 

“Five minutes afterwards she complained of giddiness and a foobng of lightness 
in the head ; she staggered, and hud to bo assisted to bod. Then great dryness of 
the mouth and throat with thirst supervened. The giddiness increased, gradually 
the senses became confused, and the power of speech was lost. Complete muscular 
relaxation became pronounced, and she became rapidly unconscious. The breathing 
was slow, and occasionally deep and sighing. The face was flushed, the pulse full 
and re^lar. 

“ This unconscious stage lasted for about four hours, and was succeeded by a 
period of semi-consciousness. At times the patient seemed to have perfectly 
recovm'od; at other times she was quite delirious. She talketl incessantly, \jfas 
occasionallj" irritable, although on the whole it took the form of a pleasant delirium. 
She recalled funny incidents long since past, made jokes about everybody and 
everything, and kept those round about her, but for their anxiety, greatly amused 
with her witticisms. 

“After about two hours of this delirium, she became giadually calmer, and then 
dropped off into a sound and seemingly natural sleep,- which lasted for'^about an 
hour and a half. When she awoke, she remarked that she had not slept so well for 
a long time. She had no remembrance of the events of the night fiuther than 
being assisted to bed. There were no evil after-effects, and by the afternoon, when 
I saw her, she seemed in her usual health.” 
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The following case, reported b}’ Dr. Given in the Lancet, 1, 1904, 
p. 24, is instructive and noteworthy for many reasons : — 

‘ ‘ On October 30th, 1 903, a man, aged sixty-nine years, came to me complaining of 
cramps in the muscles of the legs at night and also of senilo tremor of the hands. 
He had been under my care at intervals for several years. Five years ago I attended 
him through a severe attack of basic pneumonia, which was accompanied by much 
excitement, and then ono hundredth of a grain of hyoscine hj’^drobromate was used 
hypodeimically with groat benefit. At the present time ho was in fair health for 
hiB ago. The pulse was rather quick — about ninety per minute. The heart sounds 
were normal. The urine was high-coloured ; it was free from albumen and sugar. 1 
ordered hiin one two-hundrfjdth of a grain of hyoscine hydrobromato in one drachm 
of water to be taken at bedtime. At 9.45 p.m. on the same day I was hurriedly 
summoned to see him, I was informed that at 9.15 p.m. one teaspoon ful of the 
medicine was given him by his son (this was confinned by the amount absent 
from the bottle). After swallowing it he undressed and got into bed. While 
undressing he remarked to his wife that his throat felt vory dry, and she noticed 
that his speech was rather thick. Two or three minutes after he got into bed his 
wife hoard him breathing very deeply ; she tried to rouse him, but could not, and 
sent for me. I found him half an hour after he had taken the medicine deeply 
comatose with stertorous breathing and flushed face. His pulse was eighty per 
minute and regular, his pupils were dilated and equal, and the conjunctival 
reflex was ver}^ slight ; I could not rouse him by any means. I injected one-tenth 
of a gi-ain of strychnino hypodermically and gave one ounce of brandy by the 
rectum. At 10.45p.m. there was ho improvement; the coma, if anything, was 
deeper, the conjunctival reflex was quite absent, the pulse was smaller and weaker, 
and there was some twitching of the arms and legs. I sent for my syphon stomach- 
tube and for l)r. W. B. Paterson to help mo. In the meantime I injected one-sixth 
of a graiii of morphine with one giain of caffeine citrate. In a few minutes the 
pupils became less dilated, but otherwise there was no change. At 11.45 p.m., 
with Dr. Paterson’s assistance, I washed out tlio stoTiiach by tho syphon tube with 
hot water, removing a small quantity of partially digested food, and then passed 
into the stomach about eight ounces of strong black coilee and ono ounce of 
brandy. At I a.m. the conjunctival reflex began to return, and tho patient 
flinched on pinching the skin on the inner side of tho arm. Improvement slowly 
set in, tho breathing becauie less noisy, and the pulse fuller and stronger. At 3 
a. m. he could bo partially roused for a moment by pinching and shouting, but at 
once relapsed into a somnolent condition ; the pupils now reacted to light. At 
5 a.m. ho made an attempt to speak and swallowed some coffee. At 8 a.m. — that 
is, eleven hours after taking tho dose — he was really conscious and able to speak 
for tho first time, and ho thenceforth made an uneventful recovery. 

“The prescription, which was for one two-hundredth of a grain of hyoscine 
hydrobromate in one drachm of water, with orders to send two ounces, was dis- 
pensed at a very trustw^irthy druggist’s, and a very unfortunate and dangerous, 
though instructivo, mistake was uiado in dispensing it. The druggists in question 
gave mo, 1 am glad to say, every facility for investigating tho matter. It appears 
that they had two establishments. At tho one to which tlie prescription was teken 
they had no hyoscine in stock, so tho dispenser sent a written mossago to tho other 
place for 0*98 gr. of hyosciiio hydrobromato in two ounces of water, w'hich is equal 
to sixteen two-hundrodths of a grain, tho exact amount ho required for the whole 
bottle of medicine. Tho dispenser at tho second shop seeing that decimals were used, 
took it for granted that it was a foreign prescription, and that ‘ gr.’ stood for 
grammes, and sent 0*08 gi*amme, which tho first man sent to my patient. The 
result of this was that ho got more than fifteen times as much as was intended, or 
a*bout one-thirteoTith of a grain. This appears to bo a good object lesson in the 
danger of the present condition of weights and measures in tho Pharmacopoeia, 
whore it is now optional for either the decimal system or tho apothecaries’ measure 
to bo used. Surely the time has come for the rational and scientific metric system 
to be enforced as the officinal standard. 

“ The literature of hyoscine poisoning seems to bo scanty, and points to the fact 
that the dmg is nithor uncertain in its action, sometimes producing poisonous 
symptoms in very small dosos, while in other cases fairly large doses are tolerated. 
This is probably duo to variations in its ])urity and mode of manufacture. The 
hyosoino used in this case was Morck’s. Professor J. Dixon Mann in his work on 



760 POISONING BY HYSSOP, AND BY HOLLY. 

toxicolo^ states that in one instance one-fortieth of a grain taken by the mouth 
produced severe symptoms of poisoning, os did ono-thirtieth of a grain given 
hypodennically in another. On the other hand, Allan Gmj' (7f. M, J,, 1892, p. 705) 
reports a case where one-fiftieth of a grain was used every night with good effect. 
Dr. L. A. Weatherly, who used it largely in asylum practice, in an aiiicle in the 
Journal of Mental for July, 1891, states that ho considers that the dose 

should be from one three-hundredth to one-hundredth of a grain, very cautiously 
increased in some cases to one-fiftieth. With regard to antidotes, besides those 
used in this case pilocarpine has frequently been employed. I had it with me, but 
I did not use it, and 1 cemfinod myself to the use of stiychnine, morphine, and 
caffeine, the last both hypodermically and as strong coffee, and it is in a great 
measure, I think, to the last drug that the patient owes his recovery,’* 


Poisoning by Hyssopus Officinalis. 

Source and Method of Occurrence. — This plant does not 
grow wild in Britain. The following is the only case of poisoning by 
it the editor can find, and even this requires confirmation (Lancet^ 1, 
1899, p. 124) 

“A singular case lately formed the subject of a coroner’s inquiry where a 
pregnant woman made an infusion of a penn 5 ^worth of hyssop, after taking which 
she died. She was stated to have been in bad health and the subject of Bright's 
disease. It is generally believed that the plants of the order to which this belongs — 
the Labiatse — ^have no deleterious qualities, being carminatives and antispasmodics. 
However this may bo as a rule, the medical witness at the inquest expressed his 
belief that the hyssop was the cause of the patient’s death, and the jury adopted 
bis opinion, returning a verdict accordingly.” 

Poisoning by Ilex aquifolium (the Holly). 

From some published facts, the berries of this tree appear to 
produce tlie effects of narcotico-irritant poisoning. A boy, throe years 
old, ate a number of them. The symptoms wliich followed were sick- 
ness, pain in the head and abdomen, and much purging. Many of the 
berries of the common holly were passed in the motions ; drowsiness 
supervened, and there was loss of consciousness. In twenty-four hours 
his face was pale ; the skin pale and cool ; pulse eiglity, weak and small. 
The pupils were much contracted, hut were sensible to light. The 
vomiting liad ceased, but there was some purging. Castor oil and 
Btimnlants were given, and on the second day tlio child recovered 
{Jjancet, 1, 1870, p. 578). Wibmer speaks of tliese berries as having 
merely a purgative action. 

Poisoning by Jatuopha cukcas (Physic Nut). 

The Jatropha curcaa is a West Indian plant which produces seeds 
containing an acrid oil, having some of the properties of croton oil. 
Four seeds act ns a violent cathartic, and severe vomiting and purging 
have been produced by a few grains of the cake left after the expression 
of the fixed oil from the bruised seeds. The oil operates powerfully in 
a dose of from twelve to fifteen drops. It produces a burning sensation 
in the throat, vomiting, purging, and other symptoms of irri<jation, 
followed by inflammation of the stomach and bowels. One hundred and 
thirty-nine children in Dublin suffered from the effects of these seeds 
{Med, IHines and Gaz., 1858, 2, p. 143) ; and in 1864 a number of 
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boys at Birmingham suffered severely from eating some of these nuts 
which they liad found in a drug-store, but tliey all recovered. 
Chevallier refers to a case iii which thirty-three persons were poisoned 
by eating tliese seeds. The sjunptoms from wl»ich they suffered were 
nausea, vomiting, and general depression. Twenty weie so ill that 
tliey were i:)laced in the beds of an hospital ; the remaining thirteen 
soon recovered. The albumen of this seed is said to have a flavour 
resembling that of the almond Ann. d’Hyg.,’* 1871, 1, 408). 

The Jatropha urenSf also a West Indian plant, is said to produce 
serious eflects upon those who toiudi its leaves, which are covered with 
stinging hairs like those of the nettle. The wrist of a jierson acci- 
dentally came in conta(!t with some of the hairs. In a few minutes 
there was swelling of the lips, redness of the face, faintness, great 
prostration of strength, and such a degree of collapse, tliat for some 
minutes the suflerer was thought to be dead. He tlien rallied ; there 
W'as sickness, and in twenty minutes the man recovered. In another 
case the pain and swelling in the part touched lasted for some days, 
and an itching sensation continued for a longer ])eriod {Pharm. Jour,^ 
April 17th, 1872, p. 868). Assuming this account of the symptoms 
to be correct, the poison connected with the hairs not only has a local 
action, but it is very rapidly absorbed, and produces effects resembling 
those of serpent poisons. 

Poisoning by JuNiPimus sabina (Savin). 

Source and Method of Occurrence. — This is a well-known 
plant (but is not a native of Britain), tlie leaves of which contain a 
j)oison in the form of an acrid volatile oil of a remarkable odour. They 
exert an ii-rilant action, both in the state of infusion »nd powder. They 
yield by distillation a light yellow oil, on which the irritant properties of 
the plant depend. The powder is sometimes used in medicine, in a dose 
of from five to twenty grains. Savin is not often teken as a poison 
for the specific purpose of destroying life, but this is occasionally an 
indire(?t result of its use as a popular means of procuring abortion ; in 
this manner it has proved fatal. From the little that is known of its 
eflects, it acts by producing violent pain in the abdomen, vomiting, 
and strangury. Alter death the gullet, stomach, intestines, and 
kidneys have been found either much inflamed or congested. It has 
probably no action as an abortive, exce[)t, like other irritants, by 
causing u violent shock to the system, under which the uterus may 
expel its contents. Such a result can never be obtained without 
placing in jeopardy the life of a woman; and when abortion follows 
she generally falls a victim. On the other hand, a female may be 
killed by the poison without abortion ensuing. In 1846, the author 
met with a case in which death had been caused by savin powder, 
abortion having first taken place. Plight ounces of green liquid were 
found in tlie stomach, which, with the gullet and the small intestines, 
was highly inflamed. The poison was easily identified by placing 
some of the minute portions of the leaves found in the stomach under 
a microscope (Med. Gaz.^ vol. 36, p. 640). The oil of savin is also 
powerfully irritant. For an account of this, see “ Criminal Abortion,” 
p. 172. 
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Poisoning by Ltgustrum vulgare (Privet). 

Source and Method of Occurrence.— The privet is not com- 
monly enumerated among vegetable poisons. No reference is made to 
this plant in the works of Wibmer, Orfila, Christison, and other 
writers on toxicology ; and yet it ivould appear, from the subjoined 
cases, that the berries may exert a poisonous action. In 1868, three 
children ate the berries of the privet ; two of tliem, a boy of three 
years of age and a girl of six, eating them rather freely. They suffered 
from violent purging, and when seen by a medical man tbe boy was 
found pulseless and cold, and before death be wnn frequently and 
violently convulsed. The girl was in a state of collaj^se, but rallied a 
little under treatment. Soon afterwards she died convulsed. The 
surviving child, who had only tasted the berries, did not suffer, and 
she Avas enabled to point out the shrub the berries of which they had 
gathered. In 1866, a child, aet. 2, died thirty-seven days after eating 
these berries, symptoms of irritation continuing more or less through- 
out. After death there were the well-marked appearances of mesenteric 
disease. According to Loudon, they are eaten by birds when other 
sources of food fail. 

In May, 1872, two children, aged twelve and eight years respec- 
tively, ate a quantity of leaves and shoots proved subsequently to have 
been those of the privet. The symptoms in both cases were drowsiness, 
convulsive twitchings, difficulty in moving about, loss of muscular 
power, severe vomiting and purging, the evacuations being of a greenish 
colour. They both recovered. 

Cases. — The following references, with the recent case, are from 
the Lancet^ 1, 1898, p. 665 : — 

“ In 1857, thirty-seven children suffered from poisonous symptoms after eating 
freely of acoius and privet bemes. The spnptoms were a shiivellod appearance 
of the hands aiid face, cyanosis, intense thirst, and sickness ; opisthotonos was a 
marked s\Tni)tom in each case. All the children recovered. 

“ On February IStli, 1898, an inquest was held at York Town on the body of 
a female child, aged eight years, who died two days previously after a few hours’ 
illness. On the 18th she complained of pain in the head and stomach. At dinner- 
time she seemed bettor, but whilst food was being prepared she gave a cry and 
became unconscious, and death took place before the arrival of a medical man. 
The child’s teeth were tightly closed, her tongue proti’uding and her hands clenched. 
At the post-mortem examination the heart, livtir, and kidneys wore found to be 
quite healthy. The lungs were congested. The stomach wns,;also much congested, 
with one patch of sui)erticial ulceration about the size of a shilling. The medical 
men who made the examination wero naturally puzzled as to tho cause which pro- 
duced these conditions. On inquiry it was found that the child had oaten privet 
berries. None of those wore found in tho stomach, but they had probably boon 
discharged by vomiting. The symptoms were in accord with the previously 
reported cases to which wo have referred, and wo cordially commend the coronorii 
remarks that he hoped the evidence as to the privet berries would bo a caution to 
parents as to their danger.” 

Again, the Lamet, 1, 1899, p. 1130, states that : — 

“ An inquest was hold at Stroud, Gloucestershire, on April 11th, upon a female 
child, aged twenty months, who had died after eating the berries of the common 
privet. Mr. Embre}', tho analyst for the county, examined tho contents of the 
stomach.” 
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Poisoning by Lobelia inflata (Indian Tobacco). 

Source and Method of Occurrence. — This plant is imported 
from North America. Its leaves contain an acrid principle lobeline 
which is capable of producing poisonous effects on the brain and spinal 
cord, especiall}^ on the respiratory centre of the medulla. The plant 
also produces irritation of the stomach and bowels. When administered 
in doses of from ten to twenty grains, lobelia operates as an emetic ; 
but in larger quantity it acts deleteriously, and in smaller doses has an 
expectorant and antespasmodic action somewhat similar to that of 
tobacco. It would also appear that even ordinary medicinal doses 
affect some persons with great severity. There used to be a notion 
that it was only a useful medicine and not a poison, although, like 
arsenic and opium, it may be either, according to the mode and dose 
in which it is employed. 

It is now official in the form of tincture lu'epared from the dried 
flowering lierb, of which the dose is 6 to 15 mhiims. The seeds of 
lobelia are also poisonous. In the Med. Times and Gaz., 1853, 1, 
p. 270, and 2, p. 668, two cases are reported in which the seeds proved 
fatal. 

Thei’e have been many inquests and trials for manslaughter in this 
country as the result of the improper administration of the powdered 
leaves of the Lobelia inflata by quacks and dealers in vegetable medi- 
cines. The medical evidence given on these trials has proved that in 
large doses lobelia is a most noxious drug (see Med. Qaz., vol. 44, 
pp. 883 and 884, vol. 46, p. 884 ; Lancet, 1858, 1, p. 237 ; Phamn. 
Jou7\, August, 1851, p. 87 ; and for some remarks on the action of the 
poisoii see a paper b}' Curtis and Pearson, Med. Gaz., 1850, vol. 46, 
p. 286). Those who profited bj'^ the sale of this drug among the ignorant 
poor used to maintain the doctrine that it could not kill, and never had 
been known to destroy life. 

In 1856, one of these quacks was convicted on a charge of man- 
slaughter for killing a woman with overdoses of lobelia. Severe pain, 
follo\ved by loss of consciousness and congestion of the brain, were the 
chief symptoms preceding death in this case. The admission that, in 
proper doses, it wa^ a useful remedy in spasmodic asthma, was of no 
avail on this occasion. Tlie man was sentenced to three months' 
imprisonment (H. v. Boyden or Jackson, Lincoln Sum. Ass., 1856). 

Toxicity and Fatal Dose. — The toxicity of the plant would 
ajipear k) depend on the alkaloid (lobeline) contained in it, but there 
are no facts to determine the exact fatal dose of this, but in the case 
reported under Symptoms,” a drachm of the powdered leaves proved 
fatal. 

^ Duration. — From a few minutes to thirty-six hours seems to be 
the variation in the total duration of fatal cases. As with other 
irritants, the effects on the stomach appear within a few minutes of 
swallowing the drug, but the rapidity with which the effects upon the 
nervous system appear would seem to depend upon the state and 
conteAts of the stomach at the time of taking the poison. 

Symptoms. — These would appear to be variable, probably accord- 
ing to whether the main effects were local on the stomach, or whether 
they wer^ exerted after absorption. 
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In one case, the victim was seen by a medical practitioner soon after 
he had taken the poison : he was evident!}^ suffering great pain, but 
he was quite unconscious ; the pulse was small, and the pupils were 
strongly contracted and insensible to light. He had vomited the 
greater part of the poison. He suffered from s])asniodic twitchings of 
the face, sank into a state of complete inseiisibilit}^ and died in about 
thirty-six hours. 

Treatment. — This must be entirely upon general principles, vide 

856. There is no specific antidote, but presumably hypodermic 
injections of strychnine would ofler the best chance. 

Post-mortem Appearances. — Beyond finding bits of the plant 
which might be identified, it is not to be expected that anything will 
be found in any way characteristic of lobelia, though the appearance 
of the stomach wdll possibly suggest irritant poisoning.” 

On inspection of the body of the case reported under “ Symptoms,” 
some fluid was found in the stomach, but none of the powder. The 
mucous membrane was intense!}" inflamed, and the vessels of the brain 
were strongly congested (Pharm. Thnes, Alay 1st, 1847, p. 182). 

In one case in which the seeds proved fatal, the mucous membrane 
of the stomacli was highly inflamed. In 1882, a man suffering from 
lieart disease, and who w’ns an enormous eater, took as an emetic a 
medicine containing lobelia prepared from one of Dr. Coffin’s prescrip- 
tions. At the post-mortem examination, made twelve hours after death, 
an aperture about the size of a goose-quill was found in the lesser 
curvature of the stomach, and about two pints of fluid having a milky 
appearance in the peritoneal cavity. [This aperture had probably 
nothing to do with lobelia poisoning. — Ei>.] The stomach itself con- 
tained lobelia seeds and cayenne pejqjer. The dictum of the so-called 
Cotfinites is that *'heat is life, and the want of heat disease and 
death.” In accordance with their principles, their drugs are lobelia 
and cayenne {B. M. J,, 1882, 2, p. 24). 

Analysis. — Lobelia is seen in the form of a greenish-coloured 
])Owder (IVagments of leaves). This powder acquires a reddish brown 
colour with strong nitric acid, and is blackened by concentrated sul- 
phuric acid. Iodine water has no effect upon the infusion. The 
feiTous and ferric sulphates produce with it a dark green colour, the 
ferric sulpliate very rapidly. 

The leaves of lobelia are generally seen in fragments which do not 
readily admit of identification by the microvSeope. The seeds are very 
small, of a lengthened oval shape, reticulated on the surface vwth pro- 
jecting hairs or fibres, and of a light brown colour. The discovery of 
them among the fragments of leaves would furnish a sufficient proof of 
the presence of lobelia. 

The leaves and seeds contain the alkaloid, which may be sought foi^ 
by the processes described on p. 374, and when obtained in comparative 
purity, the following corroborative tests may be aiiplied : — 

1. Strong sulphuric acid produces with lobeline a red colour. 

2. Lolxdine gives with sulphomol3"bdic acid a violet colour. A 
Bimilar colour is given V)y moriffiine, but morphine is a solid substance, 
lobeliiie a liquid ; moreover, morphine does not give a red coloration 
with strong sulphuric acid, as lobeline does (Luff). 

8. Lobeline solutions are precipitated by tannic acid (Watjs’ Diet.). 
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Cases. — A man named Riley Drake was convicted in the United 
States of having caused the death of a woman by administering lobelia 
in improper doses (Wharton and Stille’s ‘‘Med, Jur./* p. 522). 

In 1884 an herbalist was acquitted when tried for the manslaughter 
of a woman named Sainsbury. The deceased, who was suffering from 
chronic lung disease, took some of the prisoner’s medicine, the essen- 
tial ingredient of which was lobelia. She died in a few minutes. At 
this trial many herbalists and two medical men swore that lobelia was 
not a poison (R. v. Wallis, C. C. C., January, 1884). 

The Editor cannot find any niore recently reported cases. 

Poisoning by Lobium temuiiEntum (Bkarded Darnel), 

Symptoms and Effects. — Poisoning by darnel is generally the 
result of accident from the intermixture of the seeds of this grass with 
wheat or rye. The seeds are ground into flour and eaten wutli the 
bread. 

In January, 1854, Kingsley, of Roscrea, furnished the author with 
the particulars of some cases in wdiicli several families (including about 
thirty persons) suffered severely from the effects of bread containing, by 
accidental admixture, the flour of darnel seeds. The persons who 
partook of this bread staggered about as if intoxicated : there was 
giddiness, with violent tremblings of the arms and legs, similar to 
those observed in delirium tremens, but of much greater intensity (the 
patients requesting those about them to hold them, and experiencing 
great comfort from this assistance being given) ; greatly impaired vision, 
every object appearing of a green colour to the sufferer ; coldness of 
the skin, j)articul«rly of the hands and feet; great prostration of 
strength, and in several cases vomiting. Under the free use of 
stimulants and castor oil, the whole of the j^atients W'ere convalescent 
on the following day, but much debilitated from tlie effects of the 
l)oison. Among the symptoms in other cases there has been noticed 
a sense of burning heat in the mouth and throat, with confusion in the 
head, trembling, and a small, irregular pulse (see Edin. Month. Jour., 
August, 1850, p. 180), 

Analysis. — Ble,y extracted from darnel a bitter principle, loliin, 
which needs further investigation 

Poisoning by Manchineale Tree. 

Source and Method of Occurrence. — The following case, 
reported by Dr. Caddy {B. M. J,, 1895, 1, p. 136), is the only one the 
editor is able to find. The plant apparently gl ows in the (irenadine 
islands. The smell of the apple-like fruit is delicious, and has been 
file cause of nmny a sailor in these regions meeting his death from 
eating it. 

“On June 2nd, 1894, a black child, aged five years, was admitted 
under the following circumstances. The mother stated that the child 
had baen playing with some other children on the previous evening by 
the seashore, when she suddenly came running home crying violently, 
and complaining of severe pains in her ‘ mouth and belly.’ She was 
very sick, but could not swallow food or water, and passed a very bad 
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nighty scretuniug loudl}^ at times, and being extremely restless. Early 
the following moi’ning the mother brought the child to the hospital, 
and upon iiiy questioning her saiu that the child had been poisoned 
from eating some manchineale from one of the trees under which she had 
been playing. I found the child in a state of collapse, the surface of 
the body being bathed in a cold sweat, the radial pulse imperceptible, 
heart sounds hardly distinguishable, respirations thirty and very 
sliallow, tomx)erHture 96*2'^ F. The lips were much swollen and covered 
with blisters, and the tongue was enormously swollen and blistered, 
interspersed with white eroded patches. There were also blisters in the 
palm of the right hand, and two small ones on the left. On palpation 
the abdomen was very tender, this being much exaggerated over the 
epigawStric region. The pupils were widely dilated. 

I at once ordered the child to be placed in bed and surrounded by 
hot-water bottles, and injected subcutaneously ether sulph. ii\xxv. 
The child gradually rallied, and the after-treatment consisted in washing 
out the mouth with glycer. boracis, and the administration of the 
following mixture: li tinct. opii, iTlx. ; potass, brom. 3S3. ; 
potass, chlor. a^xx. ; sod. bicarb. 3J. ; bismuth, subnit. 3j. ; mucilag. 
acacia) jj. ; aqua) ad 3ij. : 3j. every two hours, to be allowed 
to trickle down the throat a few drops at a time. An enema consisting 
of brandy 3j., starch sij., and beef-tea Jij. was given, but, as this appeared 
to distress the patient, it was discontinued, and * zyminised nutrient 
suppositories* every four hours substituted. On June 4th the 
temperature rose to 101'^ F., and as the patient was unable to swallow 
even a few drops of water, and ice could not be procured, the mixture 
had to be discontinued, and liyj)odermic injections of morphine 
sulph. gr. ^ were given every five hours, while, to cope with 
the intense thirst, an enema of cold water was given every two 
hours, which appeared to cause great relief to the patient. The urine 
was excreted very copiously, and contained a trace of albumen. On 
June 6th the patient had decidedly improved, and continued to do so 
up to June 20th, when she was discharged \vell. I give on previous 
page {B. M, J,) a sketch of the leaves and fruit of the manchineale tree.’* 


Poisoning by Mentha Pulegium. 

Source and Method of Occurrence. — This plant, though a 
native of Jiritain, is not common nor easy to find. It enjoys a vulgar 
reputation as a means of procuring abortion {idiU p. 168), and probably 
it is only thanks to its slight toxic properties that cases of poisoning 
by it are not more frequent. Its congener M. produces the 

ordinary oil of peppermint. 

Case. — “A woman, aged twenty-three years, was admitted to the parish 
infirmary, Liverpool, on March 15th, in an almost collapsed condition, suffering 
from s^miptoms of acute gastritis. She stated that voinitiiig began four days 
previously after she had taken a tablespoonfiil of pennyroyal. She had taken this 
drug to bring on menstruation, which had been in abeyance for six months. The 
excessive vomiting continued despite the usual remedies, but ultimately ceased 
under the influence of morphia and rectal alimentation. The patient, nowover, 
gradually sank, and died on March 19th. She had been an inmate of the infirmary 
for a week at the beginning of the month, and was then suffering from slight 
anaemia and dyspepsia, but had not vomited duiing that period. 
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“ A post-mortem examination was made at the direction of the coroner, and I 
found the stomach extremely congested, especially towards the cardiac end, the 
small intestines also showed thickening of their coat and intense congestion, most 
marked in the lower part of the ileum. The largo intestines were also congested 
even down to the rectum, hut not to the same degree as the stomach or ileum. The 
uterus was normal in size, and there was nothing noticeable in the other organs 
except some congestion of the brain. At the inquest evidence corroborative of tho 
woman’s statement was given ; but as the druggist who had sold tho pennyroyal 
said that in thirty years’ experience he had never heard of a case of i^oisoning by 
this drug, the jury returned a verdict that * death was duo to gastro-ontoritis set 
up by some irritant poison,’ but did not decide what the poison was. It is in defe- 
rence to their verdict tliat I have put tho word ‘ supi)osod ’ in the heading to this 
note. On looking up the literature of the subject I have only been ablo to find one 
case of poisoning by pennyroyal, which is recorded in Dixon Mann’s ‘ Forensic 
Medicine.’ lii that case a pregnant woman who was seen immediately after taking 
a one-drachm dose of the drug had vomiting, delirium, and opisthotonos, but 
subsequently recovered ” {Laucet, 1897, 1, 1022). 

Poisoning JiY Myristtca fraghans (Nutmeg). 

Soiirce and Method of OccuiTence. — Tlio domestic nutmeg 
lias a certain reputation as an abortifacient if taken in sufficient quanti- 
ties, as the following case, reported by G. E. Reading {Themp. Gaz.^ 
September, 1892), would show. The patient was a ladj% three months 
pregnant, who, in order to procure abortion, swallowed three powdered 
nutmegs, and was only prevented by fear of vomiting from taking a larger 
amount and thus losing tlie whole. She was well till three hours after, 
when she vomited several times, and passed into tlie following condition : 
low, muttering delirium, with occasional silly laughter, and hallucinations 
of a ridiculous character. She could he aroused from this by shaking, 
hut would relapse almost immediately. There was also a strong sense 
of impending death. The pulse was strong and rapid. The treatment 
adopted was to give a twenty-grain dose of chloral hydrate, which 
lessened the delirium and allowed the patient to obtain sleep. The 
delirium continucjd to recur, however, at intervals for tho next twenty- 
four hours, during which grain doses of calomel were given every hour; 
the next day the patient was quite rational. It may be added that the 
object for which the nutmeg was taken wms not accomplished, the whole 
energy of the agent appearing to have been expended on the nervous 
system and gastro-ifitestinal tract. The general symptoms of poisoning 
strongly recall those which apj)ear in some cases of poisoning by 
cannabis indica (/i. M, J., Epit., December 10th, 1892). 

Ill Neale’s “Digest,” sect, 366, 8, several cases are recorded. 

The following is reported by Dr. Simpson in the Lancet^ 1, 1896, 
p. 150 

“ On Sundaj" morning, Deceinlior 9th, 1894, during my absence, my assistant, 
Mr. E. Gibb Smith, was called to see a woman twonty-six years of age. His 
yeport was as follows : — ‘ I found the patient lying upon tho bed in a drowsy con- 
dition and very delirious, tho delirium taking the form of confusion and mistaking 
one person for another. Tliere were fairly lucid intervals, She complained of a 
sensation of great tightness across the chest, of vertigo and faintness upon attempt- 
ing to stand. She had vomited several times, but unfortunately I was unable to 
see the vomited matter. Tho pulse was seventy-iivo per minute and rather feeble, as 
was al^h the heart’s action. The pupils were normal. Inquiries of a person in the 
house elucidated the fact that tho patient, a strong, healthy woman, had, being a 
week over her menstrual period, taken two nutmegs, bruised, in a small quantity of 
gin, I ordered her to be kept in bod and to be given a little strong coffee, with a 
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dossertepoonful of brandy in it, every half-hour. I also prescribed the following 
mixture every four hours: bromide of potassium, carbonate of ammonia, bicarbonate 
of soda, spirit of cajoput, and chloroform water.’ I saw the patient myself in the 
afternoon, and found her condition considerably improved, but still showing the 
symptoms described. I continued the same treatment, and the next day she was 
very much better, but still had some vertigo and was very weak. I discontinued 
the coffee and brandy, but kept on with the medicine, and by the following day she 
was able to get up, though still weak. The Ciise has gone on favourably since. I 
may add that the nutmegs hod no effect whatever in producing miscarriage.” 

Poisoning by Nicotiana (sp. var.) Tobacco. 

Source and Method of Occurrence. — Tobacco is the leaf of a 
plant belonging to the natural order Sobinacece. It contains nicotine 
as the active jn’inciple. Snuff is tobacco ground to a powder. Tobacco 
has been used liomicidally, but far more frequently accident (young 
cliildren jdaying with old pipes, etc.) accounts for the cases of poisoning 
by the substance. 

In 1854, n man was charged with the deatli of an infant, mt. 10 
weeks, by poisoning it with tobacco. He placed a quantity of tobacco 
in the mouth of tlie infant with the view, as he stated, of making it 
sleep. The infant was completely narcotised, and died on the second 
day. It is probably more extensively used to aid the purposes of 
robbers than is commonly ])elieved ; and there is reason to suppose 
that porter and other liquids sold in brothels are sometimes drugged 
either with tobacco or with snuff* prepared from it. Scotch snuff is said 
to be used for this purpose. 

In 1891, Sii- Thomas Stevenson investigated a fatal case of poisoning 
b}' snuff, wliicli ai)peared to have been given to a drunken man in beer, 
by way of a joke. He died within about half an hour of its 
administration. 

Husemann states Handbuch der Toxicologie *') that no less than 
ten fatal cases are known to him from the use of tobacco enemata. 
The use of this form of enema is now happily superseded by other 
remedies. 

Toxicity and Fatal Dose. — While tobacco in the mass cannot 
be called very poisonous, the alkaloid nicotine is a deadly poison, and, like 
prussic acid, it destroys life in small doses with great rapidity. A 
rabbit was killed by a single drop in three minutes and a half. In 
fifteen seconds the animal lost all power of standing, was violently 
convulsed in its fore and hind legs, and its back was arched convulsively 
(opistliotonos). A frotljy alkaline mucus escaped from its# mouth, 
liaving the odour of nicotine Guy’s Hosp. liep.,” 1858, p. 355). A 
case of poisoning by this alkaloid which occurred in Belgium in 1851 
was the subject of a trial for murder (“Aun. d’Hyg.,” 1851, 2, 
pp. 147, 167) 

The Count and Countess Bocarme wore charged with the mTuder of the 
Countess’s brother, a M. Fouguies, by administering to him nicotine while ho was 
dining with them at the chateau of Bitremont. The poison was forcibly admi- 
nistered. The deceased did not survive more than five minutes, and ho was not seen 
living by anj^ of the attendants. The possession of the poison, as well as the moral 
evidence, fixed the crime on the Count, and he was condemned and executed. 

The appearances after death were to a great extent altered or 
destroyed by the pouring of some strong acetic acid into the mouth and 
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over the body of the deceased, in order to conceal or remove the odour 
of nicotine. Stas detected the poison in small quantity in the tongue, 
throat, stomach, liver, and lungs of the deceased, as well as in a 
wooden plank of the floor near to whicli he was sitting ; and it was this 
case which led him to devise his well-known process for the isolation 
of the alkaloids. A second case of poisoning by this alkaloid, and the 
only case recorded in this country, occurred as an act of suicide in 1858. 

A gentleman swallowed a quantity of nicotine from a bottle, and almost 
immediately afterwards was seen in the act of falling to the floor. He was carried 
to an adjoining room, but before this could be reached ho was dead. The symptoms 
noticed were that the deceased stared wildly ; there were no convulsions, and he 
died quietly, heaving a deep sigh in expiring. 

The quantity of nicotine taken could not be detemiined. The 
deceased appears to have been rendered insensible immediately, and to 
have died in from three to five minutes after having taken the poiaon. 
Common experience, as well as experiment, i)roves that nicotine acts 
especially upon the lieart. 

In the B. M. J., 2, 1903, p. 824, it is suggested by Dr. Fraiikel 
that there is another alkaloid in tobacco to which both its pleasures 
and penalties must be attributed. 

Duration. — In tins respect the effects of smoking are altered 
enormously by habit. In the above cases, nicotine acted almost as 
rapidly as prussic acid. 

Symptoms. — Every one is familiar with the depression and faint- 
ness, collapse, cold sweats, pallor, and rapid onset of vomiting which 
smoking produces in one unaccustomed to it. In the above acute cases 
symptoms hardly existed, death was so rapid. The effects which this 
substance produces when taken in a large dose, either in the form of 
powder or infusion, are well marked. The symptoms are faintness, 
nausea, vomiting, giddiness, delirium, loss of j)ower in the limbs, 
general relaxation of the muscular system, trembling, complete pros- 
tration of strength, coldness of the surface, cold clammy perspiration, 
convulsive movements, paralysis, and death. In some cases there is 
purging, with violent pain in the abdomen ; in others there is rather 
a sense of sinking pr depression in the region of the heart, passing 
into syncope, or creating a feeling of impending dissolution. AVith 
the above-mentioned symptoms there is dilatation of the pupils, dim- 
ness of sight, confusion of ideas, a small, weak, and scarcely perceptible 
pulse, and ^difficulty of breutliing. A woman applied some leaves of 
tobacco to ulcers upon her legs. After some hours slie suffered from 
sickness, dimness of vision, cramps in the legs, and great prostration ; 
she also complained of a numb feeling. On the third day there was 
great sleepiness, with headache and an irregular action of tlie heart.. 
In *about a week, she recovered her usual liealtli {Lancet^ 1871, 2, 
p. 663). Namias relates an instance of a smuggler being poisoned by 
reason of his having covered his skin with tobacco-leaves, with a view 
of defrauding the revenue. The leaves, moistened by perspiration, 
produce(> all the effects of poisoning. The pulse was small and feeble ; 
there was faintness attended with cold sweats. The operation of the 
poison seemed to be principally on the heart. Decaisiie has observed 
in persons who have smoked tobacco excessively a sedative action on 
z,r.j . — VOL. lit . 49 
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the heart, indicated by interniisaion of the pulsations of the heart as well 
as those of the radial artery {Edin. Month. Jonr.y August, 1864, p. 172). 

Post-mortem Appearances* — There is nothing characteristic, 
but in the above suicidal case the appearances observed were a 
general i-elaxation of the muscles, prominent and staring eyes, 
bloated features, with great fulness and lividity about the neck. 
There was no odour resembling nicotine or tobacco perceptible 
about the body. When examined between two and three days 
after death, putrefaction had occurred, especially in the course 
of the veins. The swelling of the neck was found to arise from 
an effusion of dark liquid blood. The scalp and the membranes 
of the brain w'ere filled with dark-coloured blood. The lungs were 
engorged, and of a dark purple colour. The cavities of the heart were 
empty, with the excei)tion of the left auricle, which contained two 
drachms of dark-coloured blood. The stomach contained a chocolate- 
coloured fluid ; the mucous membrane was of a dark crimson-red colour 
from intense congestion. There was no odour excepting that of putre- 
faction. The liver was congested and of a purple-black colour. The 
blood throughout the body was black and liquid, but in some parts it 
had the consistency of treacle. The autlior found nicotine in small 
quantity in the contents of the stomacli, also in the liver and lungs ; 
but as these organs had been placed in contact with the stomach, it 
could not be inferred that the poison had been absorbed and deposited 
in them. [This case is very important as showing the indestructibility 
of nicotine by the decomposing body, and the value of expert analysis, 
but the naked eye appearancjes had nothing to do with the fact of 
nicotine poisoning : the absence of a smell of nicotine must be 
emphasised, though the explanation is so obvious, viz., that the smell 
of decomposition entirely prevented it. — Ed.] 

Analysis. — Nicotine is a colourless liquid, of specific gravity 1*048, 
becoming brown on exposure to air, and evolving a peculiar acrid odour 
afiecting the nose and eyes, which when diluted resembles that of stale 
tobacco-smoke. It has the consistency of a thin oil, and gives a greasy 
stain to paper, which soon disappears, owing to its volatility. When 
heated it burns with a bright yellow flame, emitting a thick black 
smoke. It i« powerfully alkaline, and imparts a strongly alkaline 
reaction to water, in wliich it dissolves freely. The aqueous solution, 
even when much diluted', retains the peculiar odour. Nicotine is dis- 
solved by alcohol and ethei*, and the latter liquid will remove it from 
its aqueous solution. (1) Platinic chloride produces in the aqueous 
solution a 3 ’'ellow crystalline precipitate. (2) Corrosive sublimate gives 
a white i)recipitate. (8) Arsenio-nitrate of silver gives a yellow pre- 
cipitate. In all these characters nicotine resembles ammonia. The 
diflerences, apart from the odour, which is an important distinction, 
are — (4) Iodine water gives a reddish brown precipitate (in ammonia 
there is no precipitate ; the colour is discharged). (5) Tannic acid gives 
a white precipitate (in ammonia there is no precipitate, but a red 
colour is imparted). (6) Potassio-mercuric iodide precipitates it 
copiously, even when much diluted. (7) Gallic acid gives no pre- 
cipitate (in ammonia it produces a pinkish red colour, rapidly changing 
to an olive green). (8) Sulphuric acid and bichromate of potassium 
produce a green colour (see Guy’s Hosp. Rep., 1858, p. 854). 
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Organic Mixtures. — To separate nicotine from the contents of the 
stomach, these should be digested in cohl distilled water acidulated 
with tartaric acid. This liquid is strained, filtered, and tlio residue 
pressed. It is then to be evaporated at a gentle heat, and the 
residue digested with alcoliol, filtered, and the alcoholic liquid 
evaporated. The alkaloid is now dissolved out of the residue by a 
small qiuintit}’^ of water, and the solution is rendered alkaline by 
potash and then shaken in a tube with an equal volume of ether ; 
the ethereal liquid is allowed to evaporate in a series of watch-glasses, 
and if ’nicotine be present the alkaloid will be left in small oily- 
looking globules. The odour may not be perceptible until the 
residue is heated, when its peculiar acridity will be brought out. A 
few drops of water should be added to the residue in each glass ; 
it will be found to be strongly alkaline, and the different tests may 
then be applied. It w«s by this means that the author discovered the 
poison in the body of the gentleman whose case is related above. 
In reference to the rabbit killed by a single drop, nicotine was found 
in the stomach and its contents; there was a trace found in half 
an ounce of the blood of the animal, and the poison was clearly 
d(jtected after a week in the tongue and soft parts of the throat of the 
animal, but there was no trace of nicotine in the liver, heart, nor lungs. 

Cases. — In 1902, in New South Wales, an inquest w^as held on the body of a 
woman named Doolan under the following circumstances : — For some weeks she 
had complained of abdominal pain and constipation, for which her mistress gave her 
<instor oil witli success. Some time later the constipation and pain in the stomach 
returned, and upon this occasion she was given a draught, the constitution of 
which was not stated at the impicst, but of which she had three doses din ing the 
day upon which she died. Finding that the* draughts had hud no effect, the 
uuqualilied irifin wlio was treating her then cut up about an ounce and a half of 
‘ * Yankee Doodle’^ tobacco and put it into about a quart of water for a rectal injection. 
Directly the injection was given the girl went into a violent fit/’ foaming at the 
mouth ; the jjaiu in the abdomen became much worse ; the bowels acted. She 
becjame then vei*y violent, throwing down those who attempted to hold her ; a 
diink of water was then administered, hut was vomited at once. She died about 
twei\ty minutes after the injection was administered. At the autopsy blood was 
seen issuing from the nose, and the teeth were clenched. There were no signs of 
disease nor inflammation internally. The stomach and contents, the liver and 
kidneys, were reserved for examination. An analysis was made by Will. M. 
Uamlot, Government analyst, who roportetl that he found no less than six 
minims of nicotine in the reserved viscera. The verdict was that the woman died 
from nicotine poisoning, the result of au enema given by G. 1). St. Omer, but that 
the latter was not guilty of wilful negligence or carelessness. 

[There seems to bo no reasonable doubt that this patient did die from nicotine 
poisoning, but the symptoms were peculiar. 8ho had previously had violent 
hystericiii fits, and it is possible that one of those may liave been coincident with 
the fatal incident, and masked the symptoms duo to the tobacco. The fact that 
so much nicotine was found in the stomach after a rectal injection also requires 
some explanation. — ^E d.] 

In the B. M. J.^ 2, 1895, p. 671, is recorded a curious case of poisoning by 
*iicotine owing to a grape-vine being sprinkled with it. It had probably boon 
actually sprinkled on the grapes themselves. 

In the B. M. ♦!., 1, 1901, p. 1514, is an interesting case of tobacco prisoning arising 
through a prisoner trying to conceal some in his rectum . He was very ill , but recovered. 

• Poisoning by (Enanthr Crocata. 

Source and Method of Oocnrrence. — This umbelliferous plant 
grows ou the banks of rivers, streams, and ditches. It is one of the 
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most poisonous of the order, and is considered to be one of the most 
virulent of English vegetable poisons. 

The root of this plant has large tubers on it, which might be and 
have been mistaken for edible tubers. 

Cases of poisoning by this plant are almost always accidental, but it 
has been used hoinicidally. 

A cjise occiuTed in France in which a woman attempted to poison her husband 
by mixing slices of the root of this plant with his soup. His suspicions were excited 
by its acrid taste. The woman was tried for the crime, and Toulmouche deposed 
at the tiial tliat the plant from which the root liad been taken was the (Enantlie 
crocata — that it was a powerful poison, and might cause death in two or three 
hours. The prisoner was convicted {Gaz, January 3rd, 1846, p. 18; also 

Jour, de Vhim. 1845, p. 533.) The oenanthe is poisonous to animals. 

Toxicity and Fatal Dose. — There can be no doubt that the 
plant is a powerful poison, but the data are too few to make any 
dogmatic stHtomeiit on these points. 

In 1857, two fatal cases occurred at West Bolden, in Durham, Two laboui*er» 
ate some of the roots of the oenanthe. They were found soon afterwards lying 
insensible and speechless, with livid faces, tongues swollen and protruded, con- 
vulsive movements of their jaws, frothy mucus with blood about their moutlis, eyes 
full and projecting, pupils dilated, breathing stertorous and laboured, with occa- 
sional general convulsions. They both died in an hour and a half from the time at 
which they were discovered. 

Duration. — Five minutes from the onset of symptoms seems to be 
the shortest time ou record, and eleven days the longest. 

Symptoms. — A number of convicts, while engaged at work, ate the 
leaves and roots of the oenanthe. In about twenty minutes one man, 
without any apparent warning, fell dowai in strong convulsions, whicli 
soon ceased, but left a wild expression on his countenance. Soon 
afterwards as many as nine of them foil into a state of convulsions 
and insensibility. The face of the man first seized became bloated and 
livid, tliere was bloody foam about tlie mouth and nostrils, the breath- 
ing w'as stertorous and convulsive, and there was great prostration of 
strengtli, with insensibility ; he died five minutes after the symptoms 
had set in. A second died under similar symptoms in a quarter of an 
hour, although the stoinnclnpump was used, and some leaves were 
extracted with the fluids. A third, who had assisted in carrying 
the two former, ^vas himself seized with convulsions, and died in about 
an hour; and soon after him a fourth died, in spite of energetic 
remedial treatment by cold eifusion, emetics, stimulants, stimulating 
frictions, as well as the use of the stomach-pump. Two oth^r eases 
proved fatal, tlie one in nine and the other in eleven days ; and in these 
two cases there was irritation of the alimenbiry canal. In the others 
who partook of the roots the symptoms were not so severe. Under the 
free use of purgatives, a considerable quantity of the root was dis- 
charged, and in a few days the men recovered {MecL Gaz., voL 34,* 

p. 288). 

Treatment. — Empty the stomach and give stimulants. No direct 
antidote is known, but probably strychnine hypodermically would be 
useful. 

Post-mortem Appearances. — These are not in the least chai'ac- 
teristic. On inspecting the bodies of those ivho died quickly thei’^e was 
congestion of the cerebral vessels ; and, iu one instance, a layer of 
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extra vasated blood was found beneath the inner membrane (pia mater). 
In the first case, which proved most quickly fatal, the cerebral vessels 
were not congested. The pharynx and gullet had a white appearance, 
and contained some mucus, with i)ortions of the root. The lining 
membrane of the windpipe and air-tubes was intensely injected with 
dark blood. The lungs were gorged with fluid blood. The blood in 
the heart was black and fluid. The stomach and intestines were ex- 
ternally of a pink colour. The cavity of the stomach was lined with a 
thick viscid mucus, containing portions of the root. The mucous 
membrane was much corrugated, and the follicles were particularly 
enlarged. Similar appearances were met with in all. In the two pro- 
tracted cases the uiucous membrane of the stomach and bowels was 
softened and thickened. It had a pink colour externally, but no red 
appearance internall}^ The vessels of the brain were congested. 

Analysis. — The (JEnanthe crocata can be identified only by its 
botanical cliaracters. The leaves are of a dark green colour, with a 
reddish-coloured border. They have no unpleasant odour when rubbed. 
The plant bears a greater resemblance to celery than most of the other 
Umbelliferas. Its stem is round, channelled, smooth, branched, of a 
yellowish red colour, and grows to the height of two or three feet. 
The root, consisting of a series of oblong tubercles with long slender 
fibres, is of a yellowish white colour, and not unpleasant to the taste. 
It is the most active part of the plant. The leaves yield much tannic 
acid to water, and potassio-niercuric iodide produces *no precipitate in 
the decoction. The roots and stems of this plant are more frequently 
eaten than the leaves. Nevertheless it may be occasionally necessary 
to identify the plant by the leaves. 

Case. — The following is from the J5. M. «/., 1, 1900, p. 509, 
reported by Dr. Griffin : — 

J. M., without finy previous warniug, foil down in a fit in the dining-hall as he 
\Vi»s finishing dinner. Jfo was seen by the superintendent, who considered that it 
was epileptic. lie regained consciousness soon afterwaixls. Wliilst being removed 
from the dining-hall to the ward he had a second severe fit, with vomiting. On 
arriving in the ward his face was livid, his pupils dilated and fixed ; the conjuuctivm 
did not respond to tlio touch ; there was a bloody foam about the mouth and nostrils ; 
tlio breathing was stertorous, and there was complete insensibility. Ho had six 
a(were fits subsequently with an interval of a few seconds between them. The 
convulsion, which Vas clonic, was general, but attained its greatest intensity in the 
lower extremities first, next in the upper oxti*omitios, and lastly in the facial 
muscles. He died before a hypodermic of apomorphine had time to act. It was 
impossible to use the stomach-pump and give emetics by the mouth, owing to the 
severe and continuous convulsion. Death was due to asphyxia, and the heart 
continue)! to beat for a few secemds after rospiratoiy movements had ceased. 

“ On the same date T. F. was seized with a severe fit when going out to resume 
work on the farm after dinner, and vomited a quantity of food whilst being carried 
into the ward. He was seen at once, and half an ounce of ipecacuanha wine given, 
which induced vomiting in a few minutes ; the effects of the emotic wore kept up 
’by giving the patient tepid water to drink. There was no insensibility in this case, 
but there was a marked change in the mental state after the convulsions. The 

S aticnt was delirious and talked incessantly to himself ; was drowsy, and did not 
ke being questioned. His face was pale, the pupils dilated, and the pulse weak 
and slower than normal. Two hours after wnids he imparted the following 
infongation ; — 

“ Between 12.30 and 1 p.m., while at work in a field, he got what he described ns 
a piece of carrot from the patient J. M, He took two bites of this and then threw 
it into a stream of water at the lower end of the garden. The writer, in company 
with the head attendant, searched this place and found what looked at first sight 
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like a piece of parsnip in the water. It had a strong disagreeable smell and acrid 
taste. The broken surface was dotted oyer with reddish brown spots each the size 
of a pin’s head. Those were not present when another part of the root was broken 
across, and only appeared after exposure to the air for a few minutes. The 
root of one of tKe plants which were dug up consisted of as many as twenty oblong 
tubercles, varying in length from four to eight inches. This plant grows in 
great abundance in marshy places and by the banks of slugj^sn streams in the 
south of Ireland, and country people use it for poulticing boils, carbuncles, and 
other iiiHuinmatory swellings. On the following day T. F. complained of pain and a 
sense of heat in throat, chest, and hypogastrium, also some difficulty in swallowing. 
On examination the fauces and pharynx were seen to be congested. Castor oil was 
given, and stremg tea after the vomiting had ceased. This was the only medical 
treatment used in the case.” 

Poisoning by Papayeh Somnifehum. 

Source and Methods of Occurrence. — This is a very common 
fatal poison. In 1891, in England and Wales, 171 deatlis were 
recorded from preparations containing opium. In 1901 there were 
seventy-two fatal accidents recorded, and fifty-nine suicides, or IJll 
deaths. Opium, as is well known, is derived from the plant Papaver 
somni/ernm. 

In the Pharmacopa^ia, there are upwards of thirty preparations 
containing opium or morphia. There is no rational ground for 
separating the descriptions of the two in the present work. 

Morphine is tlie chief poisonous alkaloid of opium, of which it 
forms from 6 to 10, or even 20, per cent. Good opium should yield 
10 per cent, of the alkaloid. The British Pharinacopada states that 
opium when dry must contain not less than 7| per cent, of morphia nor 
more tlian 10| per cent. The official dose of oi)ium is one-half to two 
grains, and of the salts of niorpliiiie oiie-eight to one-lialf of a grain. 

Owing to its incalculable benefits as a medicine, a large number of 
proprietary medicines, and also non-official preparations, contain mor- 
phine as their essential ingredient, amongst which the following are 
noticed in previous editions of this work ; — 

Lactucarium. — Opium is said also to occur in lettuces, but on tliis 
Sir Thomas Stevenson wrote: — “ The two species of lettuce, the common 
garden lettuce {Lactuca sativa) and L. virosa, contain a substance 
which is possessed of feeblj^ narcotic properties. Orlila found that the 
extract prepared bj' evaporation at a low temperature acts upon the 
brain and nervous system of animals, although very large doses were 
required for the production of narcotic eflects. There is no record of 
these plants liaving exerted a poisonous action in the human/subject. 
The inspissated juice of the lettuce is know’ii under the name of 
lactucarium^ or letUice ojnuvi. The juice, when it first escapes, is of a 
milk-white hue, but in drying it forms an extract in small irregular, 
dry masses of a brown colour, a bitter taste, and with an odour similaiv 
to that of opium. It has a weak narcotic action when given in doses 
of from five to twenty grains. It varies much in strength. Wibmer 
found that two grains caused headache and somnolency. It is bitter to 
the taste. There are no tests for iactucarium further than the colour, 
the opiate odour, the want of solubility, and the absence of the "other 
chemical characters of opium. Dymond finds that both the. above 
species of lettuce contain an alkaloid which dilates the pupil of the eye, 
hyoscyamine, the same mydriatic alkaloid as is found in hyosej-amus 
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and belladonna. This alkaloid was absent from dried specimens of 
lactucarium ” {Pharm. Jour., 1891, December 6th, p. 449). 

Poppies. — The heads of the white poppy, grown in this country, 
possess narcotic properties. The}*^ yield an inspissated extract called 
English opium, which, according to Hennell, contains 6 per cent, of 
moi phine. The white poppy-heads, therefore, yield to water, in the form 
of decoction, a poisonous substance capable of acting deleteriously on 
children. A child died in consequence of its mother having administered 
to it two spoonfuls of water in which a i)oppy-head had been boiled 
{Med. Times and Gaz., 1863, 2, p. 75). Many cases of poisoning have 
occurred from the injudicious use of syrup of poppies, a sweetened 
decoction of the poppy-heads. This syrup wlieii pure is said to con- 
tain one grain of extract (opium) to one ounce (Thomson). The 
common dose of it for an infant three or four months old is half a 
drachm, for adults two to four drachms. There is some reason to 
believe that what is often sold by many druggists under the name of 
syrup of poppies as a soothing or cordial medicine for children, is 
nothing more than a mixture of tincture or infusion of opium with 
simple syrup ; it is therefore a preparation of variable strength. This 
may account for what appears to many persons inexplicable, namely, 
that an infant may be destroyed by a very small dose. 

Winslow’s Soothing Syrup.” — This remedy, called also 
“ Quietness,** appears to be a compound resembling syrup of poppies. 
Its effects are those of a narcotic. Two doses of this caused the death 
of a child aged fifteen months, with the usual symptoms of narcotic 
poisoning {Pharm. Jour., 1872, p. 618). An analysis of this syrup 
showed that one ounce of it contained nearly one grain of morphine 
with other opium alkaloids {Pharm. Jour., June, 1872, p. 976). In 
1893 a sarnide was found to contain only one-tenth of a grain per fluid 
ounce. It is not surprising that it should prove fatal to infants in 
small doses. 

Godfrey’s Cordial. — This is chieflj" a mixture of infusion of 
sassafras, treacle, and tincture of opium. The quantity of tincture of 
opium contained in it is stated, on the authorit}’^ of Paris, to be one 
drachm in six ounces of the mixture, or half a grain of opium to one 
fluid ounce ; but it^is probable that, like the so-called syrup of poppies, 
its strength is subject to variation. A case has been reported in which 
half a teaspoonfiil (= ^ part of a grain) of opium was alleged to have 
caused the death of an infant. 

Dailey’s Carminative. — This is a compound of several essential 
oils and aromatic tinctures in pej^permint water, with carbonate of 
magnesia and tincture of opium. According to Paris, there are five 
minims of the tincture, or one-third of a grain of opium, in rather 
more than two fluid ounces of this mixture, or the one-sixth of a 
grain in a fluid ounce. The formula commonly given is — carbonate 
of magnesium forty grains, oil of i)eppermint one minim, of nutmegs 
two minims, of aniseed three minims, tincture of opium five minims, 
spirit of pennyroyal and tincture of asafoetida of each iifteen minims, 
tinctm e of castor and compound tincture of cardamoms of each thirty 
miipms, and of peppermint water two ounces. According to this 
formula, tincture of opium forms about the part by measure, or 

one teasjjoonful contains about the one-fiftieth part of a grain of opium. 
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Like most of these quack preparations, it varies in strength. An 
infant is reported to have been destro):ed by forty drops of this nostrum, 
a quantity, according to the strength assigned, equivalent to more 
than half a minim of the tincture, or about one-seventy-fifth of a 
grain of opium. Accidents frequently occur from its use, partly owing 
to ignorance, and parti}'' to gross carelessness on the part of mothers 
and nurses. 

The quack medicine known under the name of Locock’s Pul- 
monic Wafers contains opium. A boy, jet. 4, suffered from all the 
usual symptoms of poisoning by opium as a result of eating a quantity 
of these ^Yafers or lozenges (Lancet, 1860, 2, p. 420). 

Black Drop. — This is a preparation of opium, in which the 
morphine is combined with acetic acid, and very little meconic acid is 
px’esent. In the black drop, according to Pereira, verjuice, the juice 
of the wild crab, is employed as a solvent instead of vinegar. According 
to Neligan, it is a compound of half a pound of opium to three pints 
of the expressed juice of the wild crab. It resembles the Acetiim 
opii, and has, according to different authorities, from two to four times 
the strength of laudanum. 

Sedative Solution (Battley’s). — This is an aqueous solution 
of opium containing a little sinrit and less meconic acid than the 
common tincture (Pereira). It is considered to have tliree times 
the strength of the tincture of opium ; but there is so great a difference 
of opinion on this point, that Neligan represents it as being only 
of about the same strength (‘‘Medicines,*’ etc., p. 236). He states 
that it is composed of three ounces of extract of opium, six drachms 
of spirit, and as much distilled water as will make up two pints. 
It appears to be in some cases an energetic preparation. One 
drachm and a half of it has proved fatal to a lunatic, and twenty 
minims of the solution lias destroyed the life of an old woman. 
A medical gentleman, lying dangerously ill from an attack of dysentery, 
took, by mistake, about seven drachms of Battley’s solution. Within 
five minutes salt and water with mustard were administered, and 
twenty-four grains of sulphate of zinc. Vomiting ensued; the emetic 
was repeated, and with the same effect, the fluid evacuated at the 
second vomiting having the usual smell of opium. Half a drachm of 
ipecacuanha was subsequently given to complete the emptying of the 
stomach. Notwithstanding repeated vomiting, symptoms of narcotism 
presented themselves speedily, with contraction of the pupils and 
great drowsiness, rendering it necessary to remove the patient from bed 
ill his deliilitated state and keep him constantly moving ff>r about 
seventeen hours, when vomiting came on spontaneously, and he was 
put to bed and allowed to sleej). The original disease afterwards 
resumed its course (complicated by an attack of gastritis), and at length 
terminated favourably ; but the patient had no recollection of what had 
occurred for tw^enty-four hours after the administration of the emetics ; 
and it appeared to his medical attendants that an excited state of mind 
remained for some days afterwards (Prov. Jour., January 28th, 1846, 
p. 42). The death of Dr. Baddeley from a dose of this medicine 
furnishes an additional proof of the dangerous uncertainty of its 
strength. 

Chlorodyne. — [Owing to the great success of this preparation it 
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ivas analysed as accurately as possible, and the result of the analysis 
made official under the title tinct. chloroform et morph, co. — Ed.] 
A lady, tet. 28, had been accustomed to take this liquid for the relief 
of pain in doses of as much as sixty drops. She was found dead in 
bed, and the cause of death was referred by her medical attendant to 
Jier having taken two doses without letting a sufficient interval elapse 
between them (Lancet^ 1871, 2, p. 697). According to E. Smith, 
chlorodyne is thus constituted : — Chloroform four fluid drachms, 
hydrochlorate of morphine twent}" grains, ether two fluid drachms, oil 
of peppermint eight minims, prussic acid six fluid drachms, mixture of 
gum aeacia one fluid ounce, and treacle four fluid ounces (Lancet^ 1870, 
1, 72). There is reaspn to believe that this compound is not uniform in 
composition. According to another formula, the tinctures of lobelia 
and capsicum, sulpliate of atropine, or extract of belladonna, and 
extract of liquorice, are introduced. One sample, on standing, separated 
into two liquids, one light and of a pale straw colour and the other 
lieav}" and of a brown colour and S 3 n*upy consistencj". On evaporation 
it left half of its weight of solid residue as saccharine matter. Another 
sample remained in a thick S 3 nmpy state. A fluid drachm of the first 
sample left as a residue twent 3 ^-seven grains of a brown saccharine 
extract. Prussic acid ma}' be detected in it by the reaction of the 
vapour on silver nitrate. Cr 3 'Stals of C 3 ’anide of silver are obtained 
after some time. Morphine may be detected in it by shaking a portion 
with a mixture of disulphide of carbon and iodic acid» The disulphide 
acquires a pink colour owing to the separation of iodine b 3 ^ the 
moridiine. Deaths from chlorodyne are frequent. Various preparations 
contain from one to six grains of liydrochlorate of morphine per fluid 
ounce. According to Sir Thomas Stevenson, it contains about three 
grains of this salt i)er fluid ounce, and the prussic acid is now omitted. 
[It is included in the pharmacojxnial substitute, viz., tinct. chlorof. 
et morph. — Ed.] 

The action of chlorodyne on the pupils is not uniform ; and this 
want of uniformity of action has been attributed to atropine, an 
alkaloid the presence of which has never with certainty been demon- 
strated in (dilorodyne. Some hold that in small doses chlorodyne 
does not contract the pupils, and this statement is in accordance with 
the claims of its inventor. Others hold that in large doses the 
nostrum does not cause contraction. No precise statement can be 
made on this point. Usually in fatal and dangerous ceases there is con- 
traction. In a case which occurred at Brighton in Sei)tember, 1891, 
where a child had chlorod 3 aje given to it, and the child was subsequently 
immersed in tlie sea, there was dilatation of the pupils {li. v. Qreen^ 
Lewes Ass., December, 1891). Dowse records the following case. A 
man was found on the pavement, and him an empty one-ounce bottle 
oi^ Collis Browne's chlorodyne, and his breath smelt strongly of the 
liquid. The countenance was livid, the pulse 160 per minute, small, 
and weak, the respiration irregular ; and the pupils were alternately' 
dilated and contracted. Later they became contracted for half an hour. 
The pjvtient was treated early, never became absolutely comatose, and 
recovered {Pharm. Jour.y 11, 1869-70, p. 282). 

Nepenthe. — In a case tried at the Chester Assizes, the nature of the 
compound sold under the above name was a subject of inquiry. It is a 
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pale sheny-coloured liquid, of a spirituous odour, with the smell of 
opium, and an acid reaction. It contains 8*4 per cent, of solid matter, 
consisting chiefly of a purified extract of opium with a small quantity of 
sugar. It also contains a trace of tannic acid, wliich causes a dai’keu- 
ing of the liquid when a ferric salt is added to it for the detection of 
meconic acid. Tliis disappears, and the red colour of ferric mecoiiate 
is brouglit out wlien a small quantity of diluted sulphuric acid is added 
to it. Morphine is readily detected in it by shaking with iodic acid 
and disulphide of carbon. The disulphide acquires a pink-red colour. 
It may be regarded as a purified alcoholic solution of meconate of 
morplrine, with a little excess of acid, and of about the same strength 
as laudanum. It has a similar mode of action. • A veiy small quantity 
has sufficed to destroy the life of an infant. An infant fourteen days 
old died under the following circumstances. Some dill-water was pro- 
cured at a druggist’s, and it was put into a bottle which had contained 
nepenthe. A teaspoonfiil was given to the infant. It soon fell asleep, 
and died in a short time under all the symptoms of narcotic poisoning 
{Pharm. Joiir., 1872, p. 779). 

For a complete list of the other non-official preparations of 

opium and morphia the reader is referred to Squire’s Comp, to the 
Brit. Pharm. of 1898,” under the heading of “ Opium,” also to the 
“Extra Phaiin.” of 1904. 

Toxicity and Fatal Dose. — The medicinal dose of opium in 
extract or pon der for a healthy adult, is from half a grain to two 
grains. Five grains Avould be a fatal dose to most persons. The 
medicinal dose of the tincture is from five to fifteen minims. The 
tincture of opium of the British Pharmacopceia (laudanum) is now 
standaiised to contain *76 2 :)er cent, of morphine. This is in about 
the i)roportion of fourteen and a half minims of the tincture to 
one grain of dry opium. The smallest dose of solid opium wliich has 
been known to j)rove fatal to an adult was in tlie case of a man act. 82, 
who died very speedily in a convulsive fit, after having taken two pills 
each containing about one grain and a quarter of extract of oj)ium. 
This quantity is equivalent to four grains of crude opium {Med. Qaz.^ 
vol. 37, p. 286). The smallest fatal dose of the tincture recorded in an 
adult is iu'o ordinary fluid drachms {Kdin. Med. and ISurg. Jour.^ July, 
1840, p. 161). The j)alient was a robust man, ait. 56 ; he swallowed 
the tincture at ten in the evening, and died under the usual symptoms 
on the following moining, the case iiaving lasted only tw^elve hours. 
The quantity actually swallowed, how-ever, apj^ears to be iyvolved in 
some doubt ; for it is subsequently stated that half an ounce of laudanum 
may have been taken. In another case a lady died from a dose 
of two drachms of laudanum mixed, it was supposed, with chloroform. 
liSrge doses of the tincture have frequently been taken without proving 
fatal. The author has elsewhere recorded a case in which five ounces 
of laudanum were taken without even i)roducing sleep, and the patient 
recovered (Guy’s IIosp. Kej)., 1850, p. 220). He has, however, known 
three-quailers of a grain of opium in solution kill an aged woman. 

Action of Opmm on Infants. — In connection wdtli this subject, it is 
important fur a medical jurist to bear in mind that infants and 3 "oung 
persons are liable to be killed by small doses of oiiiuin, and they appear 
to be peculiarly susceptible to the etfects of this poison. A^ child, four 
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"months old, was nearly killed by the administration of one grain of 
Dover's powder, containing only one-tentli part of a grain of opium. 
The child suffered from stupor and other alarming symptoms. In 1822, 
four grains of Dover's powder, containing two-fifths of a grain of opium, 
were given to a child four years and a half old. It soon became coma- 
tose, and died in seven hours. Death was referred to inflammation of 
the throat, but there was no doubt, from tlie evidence, that death was 
caused by the opiate medicine. Thorn met with the case of an infant, 
only three days old, to which ten grains of Dover's powder, containing 
one grain of oj^ium, were given by mistake. It suffered from the usual 
symptoms, but survived for the long period of forty-four hours. Kelso 
met with an instance ill which a child, nine months old, was killed in 
nine hours by four drops (? minims) of laudanum, equal to about one^ 
foxirth part of a grain of opium ; it was much convulsed before death. 
A case is referred to in the Medical Gazette in which two droj)3 
(? minims) of laudanum, equal to about the seventh part of a grain of 
opium, killed an infant. A nurse gave to an infant, five days old, two 
drops (? minims) of laudanum at about three o'clocdc in the morning. 
Five hours afterwards the child was found by the medical attendant in 
a state of narcotism. It was revived by a cold l)ath, but a relapse came 
on, and it died the same evening, about eighteen hours after the 
poison had been given to it. The fatal dose here, as in the former 
case, was equal to one-seventh part of a grain of opium. An infant, 
seven days old, died in eighteen hours from the eflects of one minim 
of the tincture, or oncfifteenth 2 >o>rt of a grain of opium (Lancet, 1854, 
1, p. 419). Coma with tlie usual symptoms was complete in half an 
hour. The smallest fatal dose recorded in an infant was in a case 
communicated by Edwards, of Liverpool (November, 1867). An infant, 
four weeks old, died from the symptoms of poisoning by opium in 
seven hours after a dose of paregoric elixir, equivalent to one-ninetieth 
of a grain of opium, had been administered to it. 

With a knowledge of these facts, it is not surprising that infants are 
occasionally destroyed by opium under circumstauces in which an 
adult would not suffer. 

Ill December, 1860, an inquiry took place at Chester respecting the death of a 
child, aged six weeks, under the following circumstances. A fomentation com- 
posed of laudanum aud gin was applied to the side of the mother, and the child was 
put to the breast shortly afterwards. The child fell into a sleep from which it did 
not awaken, and died, in spite of treatment, the next morning. The cause of death 
was left obscure ; but it is not improbable that the cliild drew a quantity of 
laudanum iuto its mouth suOiciont to destroy life (Med, Timea and Gaz,, 
1861, 1, p. 70). 

In some instances infants have been found to manifest an astonishing 
power of recoveiy. An infant of six months recovered after having 
had administered to it ten grains of Dover's powder, equal to one grain 
of opium (Lancet, 1850, 1, p. 698) ; and in January, 1862, an infant of 
nine months recovered under treatment from a dose of two teaspoonfuls 
of laudanum, given by mistake. This quantity left by evaporation 
four grains of an impure extract of opium. In 1860, an infant of 
between *two and three months old recovered after five grains of opium 
had been given to it by mistake for rhubarb. Hays met with a case 
in which a child, not quite six years old, swallowed a powder con- 
taining sevep and a half grains of opium mixed with powdered chalk. 
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The child was not seen until fourteen hours afterwards. It was a* 
first excited. There had been no vomiting. The narcotism was at no 
time veiy profound ; it gradnall 3 ’^ subsided, and at the end of three days 
the child had recovered (Amer. Jour. Med. Sci.^ April, 1859, p. 867). 

The Fatal Dose of Morphia . — Several cases are known in which a 
dose of one grain of liydrochlorate of morphine has proved fatal to 
adults. In ojie it was taken in solution, in a second in a pill, in a 
third in a powder ; and in a fourth it was administered by hypodermic 
injection into the tissue under the skin of the forearm. In the first of 
the cases {Edin. Month. Jonr., September, 1846, p. 196), the morphine 
was taken in divided doses in six hours. I'lie symptoms and 
appearances were of the usual character, and insensibility came on 
rajudly. The i)atient died in about seven hours. The second case 
occurred at St. Mary’s Hospital in May, 1861. A man, a3t. 46, died 
in thirteen hours from a dose of one grain of hydrochlorate of 
moi*phine, prescribed in a pill b}^ one of the pliysicians. The 
sjmiptoms came on in about three hours, and were of a well-marked 
character. No morphine was detected in the stomach nor in the othei,* 
organs, and its oj>eration ns a poison was ascribed, without an^’^ apparent 
gi’ound, to disease of the kidneys. In the third case, a healthy man, 
cet. 62, died in about ten hours from the efteets of one grain. Three 
hours after taking the powder he lost the senses of smelling and hear- 
ing, and passed rapidly into a comatose condition, from which he did 
not recover (case of Cordery, Burnham, Alarch, 1863). The practi- 
tioner who prescribed the morphine alleged that he had given only 
half a gi’ain, but the facts of the case were adverse to this statement. 
No morphine was detected in the stomach. The fourth case occurred 
at the Middlesex Hospital in 1863. One-third of a grain of morphine 
Avas injected at night under the skin. In two hours the injection of a. 
similar quantity was j*epeuted. On the next morning anotlier third of a 
grain was injected. I'he man slept quietly for two hours. He then took 
some dinner, and talked in his usual waj^ ; but in another hour he 
became almost suddenh’^ insensible, and in two hours he died, the 
jiarcotic symptoms being most powerfully developed. Sir Thomas 
Stevenson met Avith a ease in Avhich two doses, each of half a grain of 
hydrochlorate of morphine, taken internally, are supposed to have 
killed a hale man in middle life. Morphine Avas detected in minute 
quantity in the body after death. An infant has died from a dose of 
one-tAvelfth part of a grain of the hydro-chlorate {Chem. Netvs^ 
August 22nd, 1863, p. 98). A case in which one grain of the acetate, 
dispensed b}^ mistake in a pill, destroyed the life of a ladj^Ms reported 
{Vharm. Jour., July, 1872, p. 16). Narcotic symptoms came on in 
about half an hour, and she died in nine hours. In one case observed 
by Sir Thomas Stevenson a dose of tAventy grains destroyed the life 
of a woman in about half an hour ; and AAdien subcutaneouslj’^ injected 
the salts of morphine may kill in e\'en a shorter time. 

In perhaps no other drug (unless it be cocaine and tobacco) is the 
influence of habit so marked as in opium. Persons may by 
habit (opium-eating) take enormous doses of opium Avith comparative 
impunity; and as much as half a i)int of laudanum has been taken 
per diem for long periods. The dose required to kill an haJntue of the 
drug cannot even be guessed at. 
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• The method of administration has per se but little to do witli 
the fatiil dose provided only that absorption can take place, thus : — 

Poisoning by morphine not rarely occurs as the result of external 
application. 

In 1867, a woman, suffering from cancer of the breast in a state of ulceration, 
applied to a druggist for some medicine to relievo pain. He applied at once thirit/ 
yrawa of mori^hine, covering with it the surface of the ulcer. The woman soon 
afterwards becaino insensible. When seen by a rnodical man she was quite uncon- 
scious ; the pupils were contracted, the skin very cold, the pulse full and compressible. 
The woman WHS then in a hopeless stale, and she died in ton hours after the 
application of the morphiim to the breast. The druggist, when examined at tlie 
inquest, said that in his judgment the application was right and proper, and, in spite 
of medical evidence that tht symptoms and death were referable to absorption of 
morphine, the jury roturned a verdict of death from natural causes. 

Anstoy met with a case in whicli three grains of morphine given as 
an injection per rectum caused death in sixteen liours. 

Death from the hypodermic injection of morpliine salts is now a 
common occurrence, and one-fourth or even one-sixth of a grain may 
be fatal to an adult, according to the author’s experience. It seems 
probable that Miss Hickman utilised this method in committing 
suicide in 1903, as a hypodermic vSyringe containing traces of morphia 
in it was found near her dead body, and Sir Thomas Stevenson 
extracted morphia from her viscera (Med. Press , November, 1903). 

Duration. — Having no local irritant action, the symptoms only 
occur after some of the poison has been absorbed. Hence it is easy to 
understand the great variation in the time of onset. 

The symptoms usually commence in from half an hour to an hour 
after the x>oison has been swallowed. Sometimes they come on in a 
few minutes, especially in children, and at other times their appearance 
is protracted for a long period. WJieii morphia is liypodermically in- 
jected, symptoms appear within three or four minutes. In a case 
reported hy Skae, the person was found totally insensible in fifteen 
viimites. As we might expect from the facts connected with the 
absorption of poisons, when the drug is taken in tlie solid state, the 
symptoms are commonly more slow in appearing than when it is 
dissob'ed in water or alcohol. In a case which occurred at Liverpool 
in 1863, a lady took ^on an empty stomach a large dose (supposed to 
have been one ounce and a half) of laudanum. No symptoms of 
narcotic poisoning appeared for four hours and a half, and life was 
protracted for twenty-two hours. 

Most cflfses of poisoning by opium ijrove fatal in from about six 
to twelve hours. Those persons wlio recover from the stupor, and 
survive longer than this period, generally do well; but there may 
be a partial recoveiy, or a remission of the symptoms, and afterwards 
a fatal relapse. 

In 1843, a gentleman swallowed a quantity of laudanum, and was found 
labouring imdor tbo usual symptoms. Tbo greater part of the poison was removetl 
from the stomach by the pump, and he bo far recovered from his insensibility as to 
be able to enter into conversation with his medical attendants ; but a relapse took 
place, and no died tlio following night. [Such cases are not uncommon, and danger 
cannot be considered to be absent for at least twenty-four hours. — E d.] 

The Hon. Mrs. Aiisou (Januaiy, 1859) swallowed, while fasting, an ounce and 
a half of laudanum by mistake, in a quarter of an hour emetics were given, but 
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she did not vomit for half an horn*; and she was not treated medically for two 
hours and a half. The matter then drawn from the stomach ha<l no smell of 
laudanum. She was cj^uito unconscious, and had lost the power of swallowing. 
After remaining in tins comatose state for upwanls of nine hours, the patient 
revived. The face became natural, the pulse steady. The power of swallowing 
returned. She was able to recognise her daughters, and, in a thick voice, to give an 
account of the mistake she had made. Tliis state lasted about five minutes ; the 
torpor then returned. She again sank into profound coma, and died in fourteen 
hoiu’B after the poison had been taken. 

It is not improbable that, in these cases, death may be occasioned 
by the accumulation of the poison, carried by the absorbents into the 
system ; the moi-phine may be more rapidly carried into the system 
than it is eliminated from it. It has also been proved that morphia 
maybe actually re-exc)‘eted into tlie stomach after it has been absorbed 
from it. A remarkable case illustrative of this remittent form of 
poisoning by opium has been published {Dahlin Med. Press, December 
24th, 1845/p. 106). 

The symptonivS, liowever, generally progress steadily to a fatal 
termination ; or the stupor suddenly disai)pears, vomiting ensues, and 
the person recovers. Several instances are recorded of this poison 
having destroyed life in from seven to nine hours. One occurred 
within the author’s knowledge in which an adult died five liours after 
taking the drug. Christison met with a ease which could not have 
lasted above five, and another is mentioned by him which lasted only 
three hours. Barwis met with the case of an adult which proved fatal 
in three hours and a lialf. Nearly two ounces of laudanum had been 
taken ; but there was no smell of opium in the stomach when inspected 
thirty hours after death. One case proved fatal in two hours and a 
half (Beck, Med. Jur./’ p. 873). Procter communicated to the 
author the case of a female, set. 50, who swallowed an ounce of the 
pharmacopoeial tincture, and died from the effects in less than tivo 
hours. Opium was found in the stomach. One of the most rapid 
cases of death yet reported was that of a soldier who was accidentally 
poisoned in the hosintal of Val-de-Grace. It appears that he swallowed 
by mistake about an ounce of laudanum, and it is stated that he died 
in convulsions in three-quarters of an hour {Jour, de Med., October, 
1846, p. 475. For a similar case see Med. Gaz., vol. 45, i). 743). 
It is possible that the drug may destroy life even with greater rapidity 
than this; but, as a medico-legal fact, we are at present oidy entitled 
to state that it has destroyed life within the short period above 
mentioned. On the other hand, the cases are sometimes much 
protracted. There are several instances of death in fifteen or seventeen 
hours ; and among those collected by Christison the longest lasted 
twenty-four hours. 

Symptoms. — The symptoms which manifest themselves when a 
large dose of opium, its tincture, or any of its preparations has been 
taken, are in general of a uniform character. A condition of pleasur- 
able mental excitement, usually of very short duration, is experienced. 
[Rarely an unusual period elapses between the taking of the poison and 
the manifestation of narcotic symptoms. Christison mentions a case 
in which the stage of excitement lasted eighteen hours before soiimo- 
lence set in (“ On Poisons”). In another case, which proved fatal, 
the interval was fourteen hours {B. M. J., March 20th, 1868).] . 
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Whatever the interval, the period of excitement is followed by weari- 
ness, headache, incapacity for exertion, a sense of weight in the 
limbs, diminution of sensibility, giddiness, drowsiness, a strong 
tendency to sleep, and stupor succeeded by perfect insensibility, the 
person lying motionless, with the eyes closed as if in a sound sleep. 
In this state he may be roused by a loud noise, and made to answer 
a question ; but he speedily relapses into stupor. In a later stage, 
wlien coma has supervened with stertorous breathing, it will be 
difficult, if not impossible, to rouse him. The pulse is at first small, 
quick, ahd irregular, the respiration hurried, the skin warm and 
bathed in perspiration, sometimes livid ; but when the person becomes 
comatose, the breathipg is slow and stertorous, and the pulse slow and 
full. The skin is occasionally cold and pallid. The puinls in the early 
stage are contracted ; in the last stage, and when progressing to a fatal 
termination, they may be found dilated. In a case referre<l to the 
author in 1846, one pupil was contracted, and the other dilated. They 
are commonly insensible to light. The expression of the countenance 
is placid, pale, and ghastly ; the eyes are heavy, and the lips are livid. 
Sometimes there is vomiting, or even purging; and if vomiting takes 
place freely before stupor sets in, there is great hoi)o of i*ecovery. This 
symptom is chiefly observed when a large dose of opium has been 
taken ; and it may then be, perhaps, ascribed to the mechanical effect 
of the poison on the stomach. [Or to alkaloids in opium other than 
morphine, though on some people morphine itself acts as an emetic. — 
Ei).] The odour of oi)ium is occasionally’' perceptible in the breath. 
Nausea and vomiting, headache, loss of appetite, and lassitude, often 
follow on recovery. In cases likely to prove fatal, the muscles of 
the limbs feel flabby and are relaxed, the lower jaw drops, the pulse 
is feeble and imperceptible, the si)liincters are relaxed, the pupils 
are unaffected by light, the temperature of the body is low, there 
is a loud mucous rattle in breathing, and convidsions are sometimes 
observed before death, but more commonly^ in children than in adults. 
One of the marked effects of this poison is to suspend all the secre- 
tions, except that of the skin. Even during tlie lethargic state, 
the skin, although cold, is often copiously bathed in perspiration. 
The contracted state of the pupils has been considered to furnish a 
valuable distinctive'' sign of poisoning b.y opium or the salts of morphine. 
In relying upon it, it is necessaiy to bear in mind the fact, pointed out 
by^ Wilks, that, in apoplexy seated in the Pons Varolii, the j^iipils are 
also contracted. He describes two cases of this form of apoplexy 
which wtA-e mistaken for poisoning by opium in consequence of this 
state of the pupils {Med. Times and Oaz,, 1863, 1, 214). 'In carbolic 
acid poisoning the pupils are much contracted, though seldom so 
minutely" as in opium poisoning ; and there is coma and stertorous- 
bfeathing. As a rule the peculiar odour of carbolic acid in the breath 
will prevent any mistake as to the nature of such a case. The condi- 
tion of the pulse varies greatly. It has been found small and feeble, 
sometimes full and slow. In some cases there is great irritability", as 
well as^ itching of the skin and irritability of the bladder, with difficulty 
of passing urine. Vomiting and purging have been met with in those 
instances in which the dose was large. In one case of morphine poison- 
ing, an apothecary was able to walk for an hour and a half after taking 
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seventy-five grains of hydrochlorate of morphine (Hay's Aiiier. Jour.^ 
October, 1862). 

Idiosyncrasy has something to do with the exact nature of the 
symptoms. The editor knows personally several people, and has met 
with many more in practice, in whom the smallest dose of opium or 
morphia produces severe vomiting, and in himself it causes the most 
violent abdominal pain, lasting half an hour or so, with very slight 
tendency to sleep. 

It has been stated that opium in large doses may sometimes operate 
not as a narcotic, but as a stimulant to the nervous centres, causing 
violent convulsions. In some instances the convulsions are said to have 
assumed a tetanic character, resembling those caused by strychnine. 
This is stated to have been noticed where the alkaloid or its salts had 
been used hj’podermically. The author met with no cases to support 
the theory, but many adverse to it. It has been alleged that the tetanic 
symptoms of strychnine are not to be distinguished from those caused by 
large doses of morphine. One medical authority announced that all 
the symptoms assigned to poisoning by strychnine in Cook's case (i2. v. 
Palmer) might be explained bj’ supposing that he had taken three 
grains of moridiine. We must wait for well-ascertained facts before 
accepting this theory. In 1882, a Avoman died in Guy's Hospital from 
the accidental administration of ten grains of liydroclilorate of morphine, 
in mistake for quinine. Death supervened in tliirty to sixty minutes, 
without the manifestation of any tetanic symi)toms. [Considering that 
upwards of 12 or 15 alkaloids and analogous bodies have been extracted 
from opium and that the actions of some of these are distinctly convulsant 
there is no difficulty in accepting tlie above statement as representing 
an exceptional case in which the victim was peculiarly sensible to the 
convulsant bodies in oinuin, so tliat their action overcame that of the 
morphia. Sucli a possibility need not offer any forensic difficulty now 
tlie extractives of opium are better understood. — Ed.] 

In cojnpound poisoning, where laudanum is one of the ingredients, 
it may be expected that symptoms of narcotic poisoning will show 
themselves. In one case a woman, tet. 22, swallowed a packet of 
Battle’s ‘‘Vermin Killer," and immediately afterwards two drachms of 
laudanum, and then half a drachm of red precipitate. In three hours 
she was found to be suffering from narcotic poisoning alone. None 
of the eflects of strychnine had been produced, and there was no 
invitation from the mercurial poison. Emetics were given, and the 
stomach-pump used. By this a quantity of Battle's powder and red 
precipitate were removed fiom the stomach. Albumen was given, and 
the woman slowly recovered (Lancet, 1871, 2, p. 907). It was inferred 
that the opium had here prevented the action of strychnine. It 
would have been more satisfactory if the powder drawn from the 
stomach had been examined, and strychnine found in it, as opium 
is not an antidote for strychnine (vide p. 859). There were no 
symptoms of poisoning by strychnine at any time, although three hours 
had elapsed before remedies could be applied. Vomiting is an occa- 
sional symptom which may come on soon after the poison hat been 
taken ; so also may itching of the skin, with a rash. 

Treatment. — If the poison was swallowed the stomach-pump 
should be used, and the stomach well washed out ; this should be done 
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• repeatedl^s owing to the fact that morphia after absorption is re- 
excreted into the stomach. In default an emetic may be administered 
by the moutlj, or apomorphine may be injected subcutaneously. 
Persevering attempts are to be made to rouse the patient l)y external 
stimulation ; the faradaic current, applied to various parts of the body 
with a wire brush, is an efficacious stimulant : walking the patient to 
and fro between two assistants may be resorted to, but only in the less 
severe forms of poisoning. When the coma is profound, artificial 
respii’ation may be needed ; this constitutes a most valuable aid to 
recovery; it maj^ be supplemented by faradaic stimulation of the 
phrenics. Ammonia may be applied to the nostrils in the form of 
smelling-salts. The vapour of ammonia water should not be used ; it is 
too irritating to the respiratory mucous membrane. Hot coffee may be 
given b}^ the mouth if the patient can swallow ; if not, it may be 
administered hy the stomach-pumx> or as an enema. One-twentieth of 
a grain of atropine sulphate, injected hypodermically and repeated if 
necessary, is recommended for the purpose of stimulating the respiratory 
centres, but its utility is doubtful, notwithstanding the number of 
successful cases in which it has been used (see section on “Antagonism 
of Poisons ”). Hypodermic injections of ether are efficacious. Strych- 
nine is strongl}^ advocated by some. Lucatello had a case in which a 
jmtieiit swallowed about fort3"-live grains of opium and twenty-two 
grains of morphine sulphate on an empty stomach. Symptoms did not 
appear for an hour. Breathing having nearly ceased, artificial respira- 
tion, and faradaisation of the phrenics, were resorted to, but without 
effect; under the influence of hypodermic injections of strychnine, 
respiration was resumed. 

In cases which are not very severe, the cold douche and perambu- 
lating tlie j)atient may be sufficient, but the former should never be 
used when the surface is cold, nor should the latter be carried to 
excess, so as to exhaust the strength. In severe cases it is ivorse than 
useless to dray a comatose individual about (Mann). 

In 1895, Dr. Moor, of New York, published a paper stating that 
permanganate of i>otassium was a complete antidote to morphine when 
mixed in organic liquids, 'rhis paper attracted the attention of Dr. 
liuft*, and he publisl^ed in theJi. M. X, 1, 1896, p. 1193, an account of 
some experiments he made on the subject, which are of sufficient 
importance, coming from so high an authority, to deserve further 
recognition. Dr. Luff writes : 

“The followiug is a brief description of the method einploj^ed in each experiment : 
A known qiiSintity of a morphine salt in solution was mixed with vomit, and after 
thorough agitation a known qiiantit}'’ of potassium permanganate in solution was. 
added, and the mixture agitated at intervals for half an hour. It was then mixed 
with alcohol acidulated with acetic acid, filtered through linen, and the filtrate 
evaporated at 35^" C. to a syrup ; the syrupy residue was extracted with successive 
qujfntities of absolute alcohol, which were nltorod, and the alcoliol evaporated off ; 
the rosidiio was then extracted with water acidulated witli acetic acid, which would 
dissolve out any morphine, and the acidulated liquid was filtered ; the filtrate was 
rendered alkaline with ammonia and then shaken with twice its volume of hot 
amylic alcohol, which, after separation, was removed, and the extraction with 
amylic alcohol repeated a second and third time ; the amylic alcohol extracts were 
mixed, filtered, and evaporated to dryness over a water bath. The residue was then 
dissolved in a little water acidified with acetic acid, the solution filtered, conoentrated, 
and a slight excess of ammonia added; it w^ then allowed to evaporate 
spontaneously, and the residue was carefully examined for morphine. 

mj. — VOL. If., ^ 50 
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‘ ‘ Experiment L — Piye grains of moi*pliine acetate wore mixed with 5 ij ss. of vomit, 
and eight grains of potassium pennanganate dissolved in 5 viij. of water added. No 
morphine could l>e extracted from the mixed substances. 

* ‘ Experiment II, — Five gi*ains of iuorj)hine acetate wore mixed with § iij. of vomit, 
and seven gi’ains of potassium permanganato dissolved in § viij, of water added. No 
morphine could be extracted from the mixed substances, 

“ Experiment III, — Three gi*ains of morphine acetate woi*e mixed with §iv. of 
vomit, and four grains of potassium pennanganate dissolved in ?,iv. of water added. 
No moi*])hiiio could bo oxtracteii from the mixed substances. 

Experiment IV, — Three grains of inorphino acetate were mixetl with Jvj. of 
vomit, and four grains of jxjtassiuni permanganate dissolved in Jiv. of water added. 
No morphine could be extracted from the mixed substances. 

“These experiments demonstrate the selective faculty of the permanganato for 
morphine in tho stomach contents, and confirm Moor’s conclusions as to the valu<^ 
of potassium permanganate as an antidote for opium liind morphine poisoning. 
When the quaiitit.v of morphine that has been taken is known. I should tidvise the 
ndministration of a quantity of potassium permanganate slightly in excess of tho 
morphine ; if it is laudanum that has been taken, and the quantity is known, six 
grains of potassium pennanganate should be administered for each fluid ounce of 
laudanum taken. If in any case the quantity of moi’phine or opium taken is 
unknown, from eight to ton grains of the i>ormanganato should be administered 
acconling to the severity of the spnptoms. 

“It should bo given dissolved in from four to eight ouncos of water. The* 
stomach should afterwards bo washed out two or throe times, at intervals of lialf an 
hour, with a weak solution of pennanganate, in order to decompose the morphine 
that has been absorbed and that is being excreted into the stomach. In cases of 
poisoning by tho hypodermic injection of morphine, I do not think that the hypo- 
dermic injection of the permanganate would bo of any use, but the washing out of 
the stomach with tho weak solution of the pennanganate should certainly be resorte<l 
to. In cases of three tened resiiiraloiy failure strychnine or atropine (the fomier 
preferably) should be administered hypoilermically, in oi-dor to stimulate the 
respiratory centre, and artificial respiration should be resorted to if necessary.” 

On the next page to Dr. LulT s article in the B. M. J, is another 
article by Dr. F. 1\ Maynard, who in India liad very large oppor- 
tunities of investigating the question. He refers to the mode of action, 
and, while agreeing with Luff in general terms, he doubts if tho 
permanganate can he of much use either when the morphia has been 
injected subcutaneously, or when the permanganate is so administered. 
He sums the matter uj) thus : 

‘ * Pennanganate of potassium is a stnctly local antidote. It can only act upon such 
opium as it comes into contact with in tho stomach, and can have no effect upon 
such as hns already been absorbed. That it oxidises morphine re-excreted into tho 
stomach does not affect this statement. The treatment is excellent as leading to 
thorough washing out of tho stomach and at the same time affording a reliable 
indication when this is accomplished ; but it is not to bo expected that it will save 
life whore a lethal quantity has already been ab8f)rbed into tho circulation, nor can 
permanganate be regarded as a physiological antidote to opium such as esorine is 
to atropine. 

“This conclusion is opposed by Moor, and would appear to bo too absolute, to 
judge by the following c^o of an infant in a state of profound opium narcosis, due 
to an overdose of * soothing ’ syrup. After failing to produce any alleviation of 
the symptoms by four hours’ active treatment, as a last resource five minimp of 
saturated solution of permanganate of potassium were injected into the thigh. In 
an in(jrodibly short time all tho alarming symptoms subsided, respiration improved, 
and consciousness quickly returned ” (Therap, Gazette, March 16th, 1895). 

Dr. Moor’s original article was reproduced in the B. M. «/., 1, 1896, 
p. 1869. 

Fost-XUOrtem Appearances. — There is absolutely nothing charac- 
teristic unless it be the smell of opium in the stomach contents. With 
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.morphia this is of course not present. In a case which proved fatal 
in fifteen hours, the vessels of the liead were found unusually congested 
throughout. On the surface of the fore part of the left hemisphere of 
the brain there was an ecchymosis, apparentl}" produced by the ejBFusion 
of a few drops of blood, and there were numerous bloody points on its 
cut surface. There was no serum collected in the ventricles. The 
stomach was healthy. Fluidity and a dark colour of the blood are 
mentioned as common appearances in cases of 2 )oisoijing by oijium. 
There is also engorgement of the lungs, most frequently observed, 
according to Cliristison, in those cases which have been i)receded by 
convulsions (op. cit. p. 732). Among the external ai)pearances there 
is often great lividity of the skin. Extravasation of blood on the brain 
is rarely seen ; serous effusions in the ventricles, or between the 
membranes, are sometimes met with. The stomach is so seldom found 
otherwise than in a liealthy state, that the inflammatory redness said 
to have been occasional!}" seen ma}' have been due to accidental causes. 
When tincture of opium has been taken and retained in the stomach, 
increased I’edness of the mucous membrane may be produced bj" the 
alcohol alone. In a case of poisoning by a large dose of tincture of 
ojnum, the following appearances were found twelve hours after death: — 
The body was warm and rigid, and the stomach healthy, containing a 
quantity of gruel-like fluid, without any smell of opium. The intestinal 
canal and all the other viscera were healthy. The veins of the sculp, as 
well as of the dura mater and sinuses, were gorged with blood; but there 
was no effusion in any part of the brain. The contents of the stomach 
yielded no trace of morphine nor of meconic acid, but there was no doubt 
that death had been caused by opium, taken on the previous night 
(Med, Gaz,f vol. 87, p. 236.) A case was the subject of a trial at the 
Aberdeen Autumn Circuit, Sejffember, 1863, in which a child, aged six 
months, died in a few’ liours from a dose of sixty dro 2 )B of wine of 
opium. The brain was congested to a marked extent. Although the 
dose was compai utively large, and death rapid, there was no decided 
indication of the jn’esence of oj)ium in the stomach. 

Chemical Analysis. — Opium , — There are no means of detecting 
opium itself, either in its solid or liquid state, except by its smell ami 
other physical iiroperties, or by giving a portion of the suspected 
substance to aiiimtfls and observing whether any narcotic effects are 
produced. The smell is said to be peculiar, but a similar smell is 
possessed by lactucarium (p. 774), which contains neither meconic acid 
nor morphine. The odour is a good concomitant test of the presence 
of the drug, whether it be in a free state or dissolved in alcohol or 
water, but it is not perceptible when the solution is very much diluted, 
and it loses its characteristic smell by exposure. The odour passes off 
when an opiate liquid is heated; it also escapes slowly at common 
temperatures. Again, it may be concealed by other odours, or the 
drug may undergo some change in the stomach durmg life that may 
rapidly destroy the odour. The analysis in cases of poisoning by 
opium is therefore limited to the detection of morphine and other 
alkaloic^p and the meconic acid with which the morphine, etc., may be 
combined. 

Morphine , — Morphine may be identified by the following proper- 
ties: — (1) It crystallises in fine white prisms. These crystals may be 

. • . 60—3 
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obtained by adding weak ammonia to a solution of morphine in hydro- 
chloric acid. (2) When lieated on platinum, the crystals melt, become 
dark-coloured, and burn like a resin with a yellow smoky flame, leaving 
a carbonaceous residue. If this experiment is performed in a small 
reduction tube, it will be found, by employing test-paper, that ammonia 
is one of the products of decomposition. (3) It is scarcel}^ soluble in 
cold water, as it requires 1,000 parts to dissolve it ; it is soluble in 
100 parts of boiling water, and the hot solution has a faint alkaline 
reaction. By its insolubility in water, the base is readily distinguished 
from its salts. It is very slightly soluble in ether, thus differing from 
narcotine ; but it is dissolved by forty parts of cold alcohol, and rather 
less than this quantit}- of boiling alcohol. It is*dissolved by a solution 
of potash or soda, in which narcotine is insoluble, and from this 
solution morphine cannot be completely removed by ether. It is 
soluble in acetic ether and in amyl-alcohol, and these have been 
employed as substitutes for ether in procuring morphine from organic 
liquids. (4) It is easily dissolved b}' a very small quantity of all 
diluted acids, mineral and vegetable. (6) Morphine and its solutions 
have a bitter taste. (6) Tlie salts of morphine are not precipitated 
in a crystalline form b3’ solutions of snlpbocyanide of potassium, feiTO- 
cj'aiiide of potassium, or of chromate of potassium. In this respect 
they are strikingly distinguished from the salts of strychnine, which 
give well-marked crystalline precipitates with these three reagents. 

The following chemical tests for morphine are most definite when 
applied to the cold, dry, solid: — (1) Nitric Acid, Add one or two 
drops of the strong acid to a fragment of the solid. Tlie morphine is 
entirely dissolved and the solution acquires a deep orange-red colour. 
Warm this solution till the red colour turns yellow, dilute with a little 
warm water and add gradually a fresh solution of sodium thiosulphate ; 
the colour does ?iot change to violet (distinction from brucine). 
(2) Iodic Acid with Chloroform. A drop of solution of iodic acid 
should be mixed with twice its volume of chloroform. There should 
be no change of colour. On adding a small quantity of these mixed 
liquids to morphine or its salts, either solid or in solution, the 
iodine is separated from the iodic acid and dissolved by the cliloro- 
form, wliich sinks to the bottom, acquiring a pink or red colour, 
varj'ing in its intensity according to the quantity of morpliine present. 
The presence of morpljiiie may be thus easilj" detected in one drop 
of the tincture of opium, in cblorodyiie or other opiate liquids, in 
spite of the presence of organic matter. If cliloroforiii is not used, 
iodine may be detected by tlie blue colour produced on the Addition of 
a solution of starch. Tlie colour is discharged by solution of animouia, 
and the supernatant aqueous liquid acquires a brown colour. No 
reliance can be placed on the liberation of iodine alone. (3) Sulpho- 
molybdic Acid. Dissolve, with a gentle beat, five or six grains^ of 
powdered molybdic acid in two drachms of strong sulpliuric acid, and 
cool. The liquid should be freshly prepared, and kept from contact 
with air and organic matter. When one or two drops are rubbed with 
dry morphine or any of its salts an intense reddish purple or iCrimsoii 
colour is produced. This changes to a dingy green and ultimately to 
a splendid sapphire blue. A minute trace of morphine is thus fevealed. 
This test produces no change in sti^chnme^ but the mixture slowly 
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acquires a pale blue tint. The presence of morphine in strychnine is 
thus easily detected. When poured on brucine this acquires a rose-red 
colour, becoming greenish brown and ultimately dark blue. When 
mixed with veratrine the liquid becomes greenish brown, and gradually 
passes to a darker shade. The margin becomes purple, and ultimately 
the whole mixture acquires a deep blue colour. On h 3 >^drate of chloral 
sulphomolybdic acid produces no change. (4) Sulphuric Acid and Bi- 
chromate of Potassium. When strong sulpliuric acid is poured on pure 
morphine in a solid state, there is either no effect, or the alkaloid 
acquires a light pinkish colour. On adding to this a drop of solution 
of bichromate of potassium, or a small fragment of a crystal, it iinmedi- 
aiely becomes green (from the production of chromic oxide), and retains 
this colour for some time. Other alkaloids (strychnine) are not thus 
affected. Narcotine is turned a bright yellow by sulphuric acid; 
therefore, although it becomes green when mixed with bichromate of 
potassium, it could not be mistaken for morphine : besides, the green 
rapidly passes to a dingy brown colour. (6) Iron Test. A drop of 
a solution of ferric chloride added to a fragment of morphine produces 
a blue colour. (6) Phospho-rnolybdic Acid — a useful group reagent for 
vegetable alkaloids — gives with morphine solutions the usual yellowish 
precipitate, but this precipitate dissolves in excess of ammonia to a 
deep-blue solution (distinction from brucine, strychnine, cocaine). 

Meconic Acid. — This is a solid, colourless, crystalline acid. It is 
combined witli morphine in opium, of which it forms on an average 
8 to 10 per cent. ; and it serves to render this alkaloid soluble in water 
and other menstrua. Tests. — Tliere is only one test upon which any 
reliance can be placed, namely, ferric chloride or ferric sulphate. This 
test produces, even in a diluted solution of meconic acid, a deep blood- 
red colour; and it is owing to the presence of this acid that a salt of 
iron strikes a red colour in tincture and infusion of opium as well as 
in all liquids containing traces of meconate of morphine, the effects of 
the iron test with morphine being counteracted by the presence of 
meconic acid. The red colour of ferric meconate is not easily destroyed 
bj'^ diluted mineral acids (distijiction from ferric acetate), nor by a solu- 
tion of corrosive sublimate (distinction from ferric sulphocyanide), but 
it is by Bulplmrous>'acid and stannous chloride. In liquids containing 
tannic acid, e.g., tea or beer, the action of this test is obscured by the 
production of ferric tannate. The dark colour is removed b 3 " a few 
drops of diluted sulphuric acid. 

Detectj>on of Opium in Organic Mixtures. — Opium itself may be 
regarded as an organic solid, containing the poisonous salt which we 
wish to extract. It is not alwaj’^s that in fatal cases of poisoning witli 
opium or its tincture, even when these are taken in large quantity and 
dgath is speed}^ we can succeed in detecting meconate of morphine in 
the stomach. It is probably removed by vomiting and by absorption. 
If the matter is solid, it should be cut into small slices; if liquid, evapo- 
rated to an extract ; and, in either case, digested with a large quantity 
of rectified spirit, slightly acidulated with acetic acid. The residue 
should* be well pressed in linen ; the alcoholic liquid should then be 
evaporated at a low temperature until it is dry. The residue should 
be digested in absolute alcohol, filtered, and the filtrate evaporated to 
dryness as before. The residue is to be taken up with water, filtered. 
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and treated with acetate of lead until there is no further precipitation. 
This liquid should be wanned and filtered ; meconate of lead is left on 
the filter, while any morphine 2:>ftsse8 through. The surplus acetate of 
lead contained in the filtered liquid (containing the morjdiine) should 
now be precipitated by a current of suli)huretted hydrogen, the 
sulphide of lead sei)araled by filtration, and the liquid evaporated at a 
very gentle heat, so that any sulphuretted hydrogen may be entire!}’' 
exj)eired. On treating this extract with alcohol the acetate of morphine, 
if present, will be dissolved. The alcoholic liquid is again evaporated 
and taken up by water. On eva2>orating a drop or two of the watery 
liquid with a drop of freshly pre2>ared solution of starcli, and touching 
the residue wdth a dro 2 ) of a solution of iodic acid, morphine will reveal 
itself by the 2>roduction of a blue colour. Other tests may also be 
applied to the solution. 

The lead meconate left on the filter is readily decomposed by warm- 
ing it with a small quantity of diluted sulphuric acid ; and in the 
filtered liquid, neutralised if necessary by an alkali, the meconic acid 
is detected by tlie ferric chloride test. A current of sul2)huretted • 
hydrogen may be used in 2fiftce of sulphuric acid. The sulj^hide of 
lead takes dowm with it much of the organic matter of the precipitate. 
AVormley has found that he could thus 2>roeure evidence of the 2>resence 
of meconic acid and mor2)hine from a conqdex organic mixture con- 
taining only one grain of o2)ium Micro-chemistry of Poisons," 
p. 497 ). This analysis requires care as well as some 25 rftctice in the 
02^erator, in order that the mor2:)hine should be obtained in a sulli- 
ciently j)ure state for the a2iplication of the tests. 

Before resorting to this process it is advisable to employ trial tests 
on the original liquid, in order to determine whether any meconic acid 
or morphine is 2uesent or not. The smell of 02num may be entirely 
absent. Meconic acid may be readily detected by the action of a ferric 
salt on the diluted organic liquid, and moiqihine may be found by adding 
to a 2^ortion of the liquid a mixture of iodic acid and chloroform. The 
chloroform acquires a pink colour by dissolving the iodine set free by 
luoiqfiiine or its salts. These tests may be equally aiiplied to a solution 
of 02uum obtained by dialysis. The following confirmatory test for 
meconic acid is published in the Lancet^ 1 , 1904 , by Dr. AVindsor: — 

In 2)erforniing the ferric chloride test a “control" is always carried 
out wdth distilled water equal in volume to that of the sus2^ected liquid. 
This volume is iisuall}" about three drachms, and test-tubes of small 
calibre are used to obtain as long a column as possible to loo)< tlirougli. 
Two dro2)S of ferric 2)erchloride solution (B.P.) are added to each tube, 
and the colours are compared- If tlie reddish tint of the suspected 
liquid be not distinct, tlien one drachm from the contents of each tube 
is boiled for thirty seconds. In each case the colour changes to a dep 2 > 
reddish browui. If to eacli of tlie hot solutions four dro2)S of dilute 
nitric acid (strengtli one in five) or dilute hydrochloric acid (streiigtli 
one in seven), 2^i’t'ferably the former, be added, the colour of the ferric 
meconate solution fades until in twelve hours the solution is colourless, 
while that of the ferric perchloride (in which is a soluble hydl’oxide) 
is little or not at all aflTected. 

Cases. — The following case is an illustration of the unfortunate 
results of putting pre2)arations of ojiium into ordinary botjtles. It is 



POISONING BY OPIUM AND MOEPHIA. 791 

typical of the way in which accidents arise, and thei’efore worth 
recording, though it is doubtful what share the opium actually had in 
causing death. 

The Manchesiei* city coroner held an inquiry on June 24th, 1898, into the 
circumstances attending the death of Frances Atkins, an inmate of the workhouse 
liospital at Gruinpsall. It was stated in evidence that the resident medical officer 
had ordered a mixture of cliloral and bromide for deceased, but the nurse in charge 
had given the woman half an ounce of Battley’s liquor opii sedativus instead. She 
discovered her mistake immediately aftorwaids, and at once informed the doctor, 
who applied tho stomafjh-inimp, but in spite of every effort the woman died next 
morning. Tho consulting physician at tho workhouse, who had made a post-mortem 
oxamination, gave it as his opinion that sufficient Jlattloy’s solution to cause death 
could not have been al|porbed in so short ;i time. Ileath was due to cerebral 
luomorrhago induced by consumption. It was out of tho question to discover 
whether death was accelerated by the Battley's solution, tlio woman not only being 
out of her mind, but also being a mass of disease {Chemist ami Druggist^ July 2nd, 
1898). 

In the following case recovery must be attributed to tlie perman- 
ganate, for sixteen grains would otherwise have inevitably killed : — 

“About eight o’clock on the evening of August 8rd, 1895, I was hurriedly 
called to see a patient who was reported to have been suddenly taken ill. On my 
amval I found him in a semi- comatose condition, though still capable of being 
slightly roused. Tho skin was cold and clamm}^, the pupils contracted so as to bo 
almost ijivisible. Tho jnilso was rapid, soft, and compressible. Tho respirations 
were shallow, but not materially altered in number, and there was suppiossion of 
urine. 

“A bottle lay on tho table, maiked ‘Poison,’ but had no distinctive label; it 
contained a small quantity of nearly colourless liquid, which 1 afterwards ascer- 
tained to bo a very strong solution of morphine. (lie admitted to mo after his 
recovery that he had triken the drug about an hour and a half before 1 saw him, 
and the quantity taken would represent over sixteen grains of the sulphate.) When 
1 saw him, however, there was no mistaking his symptoms. From the extreme 
condition in which 1 found him, and from his evidently having taken an excessive 
overdose of the drug, 1 felt that it would be useless, t-o trust to belladonna; and 
having ascertained tliat his stomach was practically empty, I doteniiined to adopt 
tho treatment rocommendod by Dr. Williain Moor, reported in tho B, M, J, of June 
22nd, 1895, and accordingly, with considerable dilficulty, got liim to swallow five 
grains of permanganate of potash dissolved in half a pint of water. 1 then had tho 
man placjcd on ]^s feet and supported between two attendants, who moved him 
gently about. 

“In about half aiyhour after swallowing the solution he vomited, and in a few 
niimites after I repeated tho doso. Ho appeared a little more sensible after vomit- 
ing, but I had considerable difficulty in keeping him awake, and his pulse grew so 
faint that for some time I feared that all efforts w'ould be useless. Hypodermic 
injections of strychnine, however, had a marvellous effect in strengthening tho 
heart’s action. 

“ Thre5 doses of permanganate solution (five grains in each) were administered 
in all. Vomiting occurred in about half an liour after each doso, and this was 
followed by marked improvement. I remained with him until six o’clock next 
morning, when all immediate danger appeared to be over, and lie subseciuently 
made a rapid recovery. 

* “This case illustrates tho marvellous affinity which permanganate of potash 
has for morphine, even when it has been absorbed into tho system, as in this case. 
Morphine is well known to bo largely excreted by the mucous niombraiies of the 
stomach, and the administration of the perinanganato unquestionably accelerates 
its oliininatioii by that organ, tho alkaloid being rn.pidly taken ui> and oxidised by 
the pewiianganate. 

“ Another important fact is elicited from this case, that is, that, though the 
moiphino bo absorbed into the system, it is not absolutely necessary to administer 
tho antidote hyj>odermi cully. One grain of permanganate oxidises one grain of 
BQLorphincs and when a lai*go dose of the poison has been taken, as in the above case, 
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it would be obviously unsafe to administer the requisite amount of the antidote 
hypodermically. In addition, permanganate of potash produces very unpleasant 
symptoms when administered subcutaneously, as well ns causing u good deal of 
local irritation*’ (/?. M, */.,!, 1896, p. 82). 

Poisoning by Physostigma Vjsnenosum. 

Source and Method of Occurrence. — Tlie calabar bean is a 
large leginninous seed of a dark colour, resembling a garden bean, but 
much thicker and more rounded in its form. It is brought from the 
western coast of Africa, and is there employed by the natives as an 
ordeal beau when persons are suspected of witchcraft. The common 
belief is, that the innocent vomit and are safe, ?vhile the guilty retain 
the poison and die from its effects. So strong is popular confidence 
in this test, that those who are suspected voluntarily take an emulsion 
of this seed, and, as Christison remarks, many an innocent person thus 
pays the penalty of his rash reliance on this superstitious custom. It 
is a firm niatter of faith that if a man dies he is guilty. 

The seed or bean has a thin, liard, dark-coloured brittle covering ; 
the kernel inside is white, and weighs from thirty-six to fift}*^ grains, the 
whole seed about sixty-seven grains. This bean owes its properties 
to the presence of an alkaloidal substance called physostirpnine or 
eserine, which is found in the cotyledons. Cliristisou found that the 
active principle could be extracted by alcohol, which dissolves 2*7 per 
cent, of the seed, including this substance. That alcohol will remove 
the poisonous ])rinciple is proved by the fact that the exhausted 
residue is not always poisonous (Bouchardat, ‘‘ Ann. de Therap.,** 
1864, p. 78. See also Squires' Comp, to the B.P., 1899). The greater 
part of the seed, as in nux vomica, consists of starchj^ and other inert 
matters, with a small (piantity of oil. The kernel is yellowish white, 
without bitterness, acrimony, aroma, or any distinct impression on the 
organ of taste. In fact, it cannot he distinguished by taste from a 
haricot-bean. 

In the form of a pure solution of a salt of eserine the drug is now 
largely used in oplitlialmic practice in the form of lamella), each con- 
taining gi'idn of eserine sulphate. There is also an official 

extract, dose, } to 1 grain. 

Tlie drug has not hitherto been used for homicidal purposes. 
Toxicity and Fatal Dose. — Eserine paralyses the motor nerves, 
and leaves the intellect and muscular irritability unimpaired. It 
destroys life by paralysing the respiratory muscles, and although it 
weakens the heart's pow’er, it neither stops the circulation nor arrests 
tlie heart's action. It is not, according to Harley, a cardiac, but a 
respiratory poison. It is closely allied in its effects to curare and 
eonine, but more to the latter. It differs from both in its tendency to 
produce muscular twitehings, and in its power of causing contractio*ii 
of the ])upil. Neither curare nor eonine has anj^ effect on the pupil 
(Lancet, 1863, 1, p. 717). 

A drop of a solution of eserine applied to the eye produces in from ten 
minutes to a quarter of an hour a remarkable contraction of thet-pupil. 
This has been observed to last in children for fifteen or twenty hours. 
In this respect, the poison is eminently distinguished from the three 
natural mydriatic alkaloids, atropine, hj^oscyamine, and hyosciue, 
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whieli cause great dilatation of the pupil. It causes contraction of the 
pupil when taken internally, as well as when applied locally. 

The special character of poisoning by calabar bean consists mainly 
in a diminution of the excitability, and paralysis of the peripheral 
nerves, and paralysis of the excito-niotor centres of the heart and 
their peripheral extremities, also in producing contraction of the 
vessels and of the unstriped muscles, especially those of the intestine 
and the sphincter muscles of the iris, as well as in promoting salivary 
and other secretions. It has but little, if any, action on the brain 
•cortex, as evidenced by the retention of consciousness until failing 
•cardiac and respirator}^ activity produce coma by stagnation of the 
blood. • 

Sir Thos. Stevenson has himself observed very marked diminution 
of respiratory depth from the hypodermic use of salts of eserine 
{physostigmine) . 

Six beans have proved fatal. 

Symptoms. — Desiring to try the effects of this seed on himself, 
Christison took the eighth part of a seed, or six gi’ains, one night 
before going to bed. There was a slight sense of numbness in the 
limbs during the night, but in the morning no urgent symptoms of any 
kind. He tlien chewed and swallowed the fourth part of a seed (twelve 
grains). In twenty minutes he was seissed with giddiness, and a 
general feeling of torj^or over the whole frame. He immediately 
swallowed an emetic, and thus emptied his stomach. The giddiness, 
weakness, and iaintness increased to such a degree, that he was obliged 
to lie down in bed. In this state he was seen by two medical friends, 
who found liim prostrate and pale, tlie heart and pulse extremely feeble 
and tumultuously irregular, the mental faculties intact, extreme faint- 
ness threatening dissolution, but no apprehension of death on the part 
of the 2 )atient. There was no uneasy feeling of any kind, no pains nor 
numbness, no prickling, not even any sense of suffering from the great 
feel)leness of the heart’s action. There was the will but not the jiower 
to vomit; the limbs became chill, with a vague feeling of discomfort. 
Stimulants were employed, and warmth and 2 )ulsation, with a [lower of 
moving, gradually returned. Two liours after the jioison had been 
taken he felt drowsy, and slejit for two hours more, but with such 
activity of mind that he had no consciousness of having been asleep. 
The tumultuous action of tlie heart continued. After this the 
symptoms gradually disaiijieared, and the next day he w^as quite well 
(Pharm. Jour., 1855, p. 474). 

In 1^64, fifty children were poisoned at Liveiqiool by reason of 
their having eaten these beans. Tlie sw^eepings of a shij) from the 
west coast of Africa had been thrown on a heap of rubbish ; the 
children found the beans and ate them. A bo}-, jet. 6, w^ho ate six 
beans, died in* a very short time. I'he prijici[)al symptoms were severe 
grilling pains, constant vomiting, and contnicted pupils. In addition 
to these symptoms, the face was pjile, and the eyes were bright and 
protruding. In attempting to walk, the cliiklren stjiggered about as if 
they wre drunk. In 1864, two children, aged six and three years 
respectively, chewed jind ate the broken frjvgments of the kernel of one 
nut. In about forty minutes they comphiined of sickness. One child 
Jield his head drooping, appeared sleepy, and his hands were poNverless. 
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Tie staggered, and was scarcelj’^ able to walk. He complained of severe 
pain in the stomach, and made ineffectual attempts to vomit. Milk 
was given, and he then vomited. The child became quite prostrated, 
the pulse was feeble and slow, and the pupils were slightly contracted. 
Some pieces of tlie nut Avere throAvn up by the vomiting. The other 
child had pain in tlie abdomen, and was listless, sleepy, and depressed. 
He vomited freely, some ])ortioiis of the nut being ejected. He 
could neither stand nor walk. His face was jiale, the eyes were 
fiercing, but the pupils and pulse were natural. In this case there 
was purging. Tlie children recovered on the third day {Edm. Month. 
Jour., 1864, i>. 193). In cases in which it has proved fatal to animals 
it has caused much irritation and congestion *01 the stomach and 
bowels (Dragendorff). 

Frazer relates the case of two maidservants who were poisoned 
by tasting some of the embryos of tlie bean through curiosity (Edin. 
Med. Jour., 1863, 2, p. 131). 

African travellers have described the symptoms resulting from the 
use of the beans as an ordeal as consisting of violent thirst, inability to 
swallow, cramps, and muscular twitchings. If vomiting takes place, as 
it often does early when a large dose is given, recovery ensues rapidly, 
otherw'ise consciousness remains till shortly before death, which occurs 
usually within half an hour. 

Analysis. — Physostigmine (eserine) combines with acids to form 
salts. A solution of bromine in water acts in a characteristic manner 
on a solution of the sulphate, even when diluted to part. It 

produces a red colour when less than grain is present. 

Potassio-mcrcuric iodide also preeijutates physostigmine. Phospho- 
inolylidic acid gives Avith solutions of this alkaloid the usual yelloAvish 
precipitate, and this dissolves in ammonia to a deep blue solution as 
in the case of morphine. A drop or tAvo of strong nitric acid added 
to the dry alkaloid strikes a gamboge colour, Avhich changcjs to violet on 
addition of caustic i)otasb. The physiological test consists in the 
application of a solution of eserine to the eye. It produces strong con- 
traction of the pupil when this liquid contains but a minute proportion 
of physostigmine. It is rapidly eliminated by the saliva and other 
secretion. (Huseniann’s Jahresber., 1872, p. 570). 

It may be extracted from organic material by the method described 
on p. 374 for alkaloids. 

Cases. — The folloAving case is taken from Mann's ‘‘For. Med.,'’ 
!>. 601, Avlio quotes it from Vierteljahrsschr. f. Ger. Med., 189^2 : — 

‘'A unique case of suicidal poisoning with physostigmine is recorded by Leibholz. 
Two girls, aged twenty-four and eighteen respective! js obtained possession of a 
.sealed tube containing 0.1 giamnie of physostigmino sulphate, which they dissolved 
in water, and each girl drank half of the solution. For half an hour they pursued 
their household avowition.s Avitliout experiencing any effects ; they then suddenl}^ 
became unconscious. Jii each ca.se the face was red and shining; the pupils, 
dilated to the maximum, w(‘re roactionless ; the I)li1so. sixty to the minute, was full 
and of high tension ; the respirations were shallow, rapid, and moaning ; pain was 
experienced in the region of th(3 stomach and abdomen ; vomiting occurred early, 
and persisted for some time after return to consciousness. Dilatation of thii pupils, 
with feeble reaction to light, lasted for several days, perfect recovery ultimately 
taking place. The Mctivity of the alkaloid was vouched for by Merck after 
chemically examining a companion sample. Tested physiologically, three milli- 
grammes injected under the skin of a rabbit weighing four jwunds produced 
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paralysis of tho voluntary muscles, difficulty of rospinition, violent diarrhoea, 
and death in ten minutes. A solution dropped into tho human eyo caused marked 
contraction of the pupil. The dilatation of the pupils in tho above-recorded cases 
is remarkable. Cases of calabar bean poisoning have occurred without contraction 
of the pupils, but none with dilatation. Tho absence of diarrhoea is in marked contrast 
to its universal ocouiTonce in animals poisoned with physostigmino.*' 


Poisoning by Pinus (sp. vau.), or Oil of Tijrpp"nti\e. 

Source and Method of Occurrence. — Tlie oil is distilled from 
the oleo resin, the natural exudation of the trees. The few cases in 
which oil of turpentine lias produced fatal symptoms have occurred 
amoi]g children. • 

Camphiiie is oil of turpentine purified by distillation witli lime. A 
woman, oot. 22, swallowed a large quantitj" of this liquid. She was 
soon seized witli violent vomiting, which was increased by milk and 
other liquids. The matter vomited smelt strongly of turpentine. She 
was restless, and in great pain ; there was some purging. There was 
not entire loss of.consciousness. In two hours she felt cold, and the 
jiulse was small and weak ; the head then became liot, there was head- 
ache, but tlie pupils were unchanged ; there was redness of the con- 
junctivffi. A quantity of urine was passed smelling of violets, and the 
breath also liad a similar odour. Thei*e were some slight nervous 
symptoms, but these passed olf. She recovered in eight days (Horn’s 
J^erteljahrsschr.^ 1866, 2, 837). 

Toxicity and Fatal Dose. — Turpentine cannot be said to be 
very toxic. It may irritate the stoinacJi as a primary effect, and. after 
absorption it has a specific influence on tlie kidneys, causing iiTitatiou 
of them which may lead to inflammation. The editor is unable to find 
a recorded case of fatal poisoning by turpentine in an adult, so that the 
fatal dose must remain with the records {injra) in children. 

It is to be noted, however, that the most dangerous doses of 
turpentine are the ones intermediate between the official two to ten 
minims and the anthelnientic dose of Imlf-an-ounce. The former can 
be dealt with b}' the kidneys, and the latter is generallj’^ carried off by 
the purgation produced, but doses of one to two drachms are insufficient 
to purge, and may act veiy deleteriously upon the ^kidney; indeed, a 
case of death from doses of one to two drachms was some few years ago 
the subject of a judicial inquiry, in which the medical man was severely 
blamed ; the editor is unable, however, to find the record of the case. 

Symptoms. — It appears to have rather tlie effects of a neurotic 
(narcotic) than an irritant j)oison. In a dose of tliree drachms 
it lias produced intoxication. A dose of a tablespoonful caused 
in a child, aged eighteen months, symptoms bearing a strong 
resemblance to those occasioned by an overdose of opium, although 
they were not so rapidly manifested (see case Med. Times^ 18«51, 
2, p. 380). In three lioiirs there was complete insensibility, 
with stertorous breathing, strongly contracted pupils, rapid and 
weak pulse, coldness of the surface, paleness of the countenance, 
genernA relaxation of the muscles, and occasional convulsive movements. 
Two fatal eases are recorded. The first was the case of a child aged 
fourteen weeks. The child liad had half an ounce of the oil poured 
down its throat by a brother, 8Qt. 8. It had been left asleep at 9 p.m., 
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and in an hour it was found to be insensible, cold, and slightly con- 
vulsed, At midnight it was seen by Miall. It was comatose, pale, 
with extiemely cold surface, contracted pupils ; slow and irregular 
breathing, about three times in a minute ; pulse quick, small, compres- 
sible, almost imperceptible. A strong odour of turpentine issued from 
tlie mouth, and tliere was a spot of liquid on tlie pillow. The child was 
unable to swallow. It died in fifteen hours after taking the poison. 
In the second case the child was five months old. A spoonful of spirit 
of turpentine was given to it by mistake for peppermint, and death 
took place rapidly {Pharm. July, 1872, p. 76). 

Cases, — A case of recovery in an infant that had swallowed four 
ounces of the oil is described in another work (‘‘Pii Poisons,” p. 668). 
A case in which this liquid was criminally administered to an infant was 
the subject of a trial (C. C. C., December, 1856, It. v. liodanbosh). It 
did not destroy life, but the child sullered for some time from the effects. 
The defence was, tliat the oil of turpentine was poured down the 
child’s throat by the mother with a view to cure it of a cough. She 
was acquitted. 

Poisoning ny Prbiula Obconioa. 

Source and Method of Occurrence. — This plant is not a 
native, but seems to bo frequently gi’owii in gardens and grecmhouscs. 
Some few years ago attention was drawn to the evil effects of handling 
it, and since then several cases of very severe illness from it have been 
reported. None of them, so far as the editor is aware, have been fatal. 
The following, rei)orted by Dr. Leighton in the 71. M. J,, 2, 1898, 
p. 1159, is a fairly typical though severe case: — 

“ In Octol)cr, 1896, I was called to G. W., a^ed forty, head gardener 07i an 
estate near. I found him suffering from tremendous oedema of the right hand, 
with well- 2 narked lymphangitis of right arm, and tenderness in axillary glands. 
Next day there began a profuse serous discharge from several points on the back 
<if the hand, and from between the second and third lingers. The pain in the joints 
was excessive, and the patient was slightly feverish, discharge continued for 

eight days, gradually decreasing. 

“ In Juno, 1897, the patient had a similar attack, .all the sjrmptoms of the first 
being repi oduccd, only with less severity. This attack yielded to treatment in a week. 

“ In SeptemlKjr, 1898, a third attack came on, this time in the light foot — pain, 
oedema, and slight serous discharge from dorsum of foot. The discharge was much 
less than in the two attacks in the hand, and on the fourth day tho swelling hud 
completely di8Ji|)poared. 

“ Diagnosis, — AVhen called in the first time I could discover no skin abrasion 
whatever, and iiuiuiry failed to trace of the usual causes of local blood j)oi8oning. 
Careful quostioning, however, disclosed the fact that a few days prejaously the 
patient had handled a number of plants of the Vrimnla obconica. These plants 
were subsequently braiiished from the greenhouses. In the second and third attacks 
there was again no abrasion on hand or foot, and tho patient had handled none of 
these 2 >lants since October, 1896. I concluded, therefore, that the poison must 
still be in the tissues in spite of the lapse of time (two years) from its first effect. •• 

“ Treatmvnt, — In each attack I applied a carbolic jioultico locally, and adminis- 
tered liquor feni i>erchlor. inteiually. The symptoms began to abate from tho 
commoiioement of treatment in each case, having up to then gradually got woi*so. 

Note, — The time between the first and second attacks was eight months, 
between the sfscond and thiid sixteen mouths, inditjating a gradual elimination of 
the absorbed poison, hIso j>roved by the lesser severity of tho symptoms.” * 

Another case is reported in the same volume, p. 1472, and other 
cases ill the Lancet^ 2, 1896, p. 1802, et alia. 
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PoiSONINa BY KaNUNOCJLUS (sP. VAR.). 

Source and Method of Occurrence. — The buttercups form one 
of the glories of our English flora, and considering the acrid and 
irritant properties they possess, it is rather remarkable that so few 
cases of poisoning by them are recorded. Although popularly 
supposed to be freely eaten l)y cows and to improve the milk yield 
when so eaten, it is more probable that cows as a rule avoid them, as 
may easily be seen in any meadow where li. acris grows freely. The 
white water buttercups are said to be innocuous, and are eaten freelj^^ 
by cattle when opix>rtiinity offers {vide Sowerby’s ‘‘ English Botany^’). 

The editor can only find reference {Lancet^ 1, 1897, p. 1781) to one 
fatal case, and no details are given except that an inquest was held on 
a bo}'^ who died with all the symptoms of irritant poisoning a few hours 
after eating some buttercups. 

Poisoning by Ricinus Communis (Castor Oil Plant). 

Source and Method of Occurrence.— The oil is obtained from 
the seeds of a plant named Ricinus communis. 

These seeds contain in the embryo an active poison, ricinin, an 
albumose ; and a few of them are sufficient to produce serious 
symptoms. Three or four seeds may act powerfully on an adult. 
Eight may give rise to serious symptoms, and a large number may 
destroy life. Their taste is said to resemble that of the almond. 

The oil itself is but rarely the cause of even dangerous syin 2 >toms. 
All re<^oixled cases are accidental. 

Toxicity and Fatal Dose. — The smallest exactly recorded 
fatal dose of the seeds is two {Pharm. Jour., 1900, p. 805). The 
oil itself can hardl}^ be said to have any toxic properties, for its ordinary 
dose is about an ounce for an adult, with a rather dis 2 )roportionately 
large allowance for children, as it is a most suitable iiurgative for them. 
The cake left after the jiressure of the oil is poisonous to rats as well 
as human beings (Chevallier), When the seeds are swallowed whole 
they may fail to produce the severe symptoms described below. 

Duration. — In the recorded fatal cases death has followed only 
after some days’ interval. In the fatal case from two seeds (above) the 
jiatient, a dock labourer, succumbed on the sixth day. 

Symptoms. — At the time of eating the seeds there is an absence of 
any disagreeable taste or sense of heat in the mouth and throat. Soon 
after tlie pulp has been swallowed there is severe pain in the abdomen, 
coi>ious and i>ainful vomiting, with bloody j)urging, thirst, and convul- 
sions, terminated by death (Bouclnirdat, “Ann. de Thorap.,” 1872, 
p. 103). A girl, fet. 18, ate about twenty, one of her sisters four or five, and 
another two castor oil seeds. In the night they were all taken ill. 
^)out five hours after the seeds were eaten the deceased felt faint and 
sick ; vomiting and purging came on and continued throughout the 
night. On the following morning she appeared like one aflected with 
malignant cholera. The skin was cold and dark-coloured, the features 
contraicted, the breath cold, tlie pulse small and wiry ; there was 
restlessness, thirst, jiain in the abdomen, and she lay in a sort of 
drowsy, half-conscious state. Whatever liquid was taken was 
immediately rejected, and the matters passed by stool consisted chiefly 
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of a serous fluid with blood. She died in five days without rallying ; 
the tw^o other sisters recovered. 

In 1891, several children were admitted into Guj^’s Hospital after 
eating castor oil seeds. They all had severe diarrhoea, vomiting, and 
gastro-intestinal irritation, but recovered. 

An officer took as a purgative seventeen seeds. In three hours 
there was violent purging, followed by vomiting and severe cramps, 
the patient passing into a condition resembling the collapse of Asiatic 
cholera. The vomiting was not stopped until after twenty-one horn’s, 
and recovery then took place. There was suppression of urine 
for forty-eight hours (Wiggers and Iluseinann’s Jahrcsbcrichty 

1872, p.‘688). 

Two children, aged respectively six and three years, ate some castor 
oil seeds. The children when brought to the hospital were suffering 
from extreme collapse, consequent on vomiting and purging, the bodies 
pale and perspiring, pulse 130. The stools were frequent and watery. 
The substances ejected from the stomach were pulpy ; there was pain 
in the abdomen, great thirst, and the tongue was furred and dry. 
There were no cerebral symptoms. Under treatment, they both 
recovered in two days {Med. Times and Gaz., 1870, 1, 681). 

Treatment must be on general principles {vide p. 356). 
Post-mortem Appearances. — In the girl supra . — On inspec- 
tion a large portion of the mucous membrane of the stomach was 
found abraded and softened in the course of the great curvature. 

In the man there was general redness of the stomach, and the 
abraded portion presented the appearance of a granulating surface of 
a pale rose-colour ; it was covered by a considerable quantity of 
slimy mucus. The small intestines were inflamed, and the inner 
surface of them was abraded. 

A woman swallowed a quantity of the bruised seeds in place of 
castor oil, the usual symptoms continued until her death on the fifth 
day after taking tlie seeds. The mucous membrane of the stomach 
and bowels was of a dark colour, much ecchymosed, and presented 
small patches of extravasated blood (“Ann. d’llyg.,” 1871, 1, 400). 

In the fatal case from two beans, the stomach was congested with 
scattered small erosions. The small intestine was extremely congested, 
the duodenum and caecum were less affected {B. M. J., Epit., 1900, 
2041). 

Analysis. — Castor seeds can be identified in the contents of the 
stomach provided a portion of the outer coat is obtained. These 
seeds are remarkable for their peculiarly variegated surface. Externally 
they are of a pale grey, marbled with yellowish brown spots and 
stripes. 

Cases. — The following case, though happily not fatal, corroborates 
the fact that two seeds are sufficient to give rise to severe syrnirtomfti. 
The case is reported by Dj*. Burroughs : — 

“ Shortly after two o’clock on August 19th a porter, aged about fifty, employed 
on the Loudon and North-western Railway at Euston station, was brought to my 
house in a cart, obviously very ill. Ho then told me that while sweeping out a 
railway truck he had picked up and eaten two seeds which he said he to<Sk to be 
‘ kernels ’ of some kind. Half an hour after he had eaten them he was overcome 
with giddiness to such an extent that he was unable to stand, and shortly after 
vomited eight times in rapid succession. 
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“ Somo half-hour later, when he was brought to mo, ho complained of throbbing 
in the temples, pains in the head, giddiness, nausea, slight fulness and pains in 
the stomach, and a sense of drynoss and constriction in the throat. Ilis face was 
very pale, his forehead and cheeks covered with beads of sweat; his lips were blue, 
his pupils dilated, and his whole face bore a pinched and anxious expression. The 
rest of his skin was moist and cold. His respiration was slightly quickened, and 
pulse 84. 

“ lie now told mo that he had two ‘kernels ’ similar to those which he had eaten 
ill his possession, which I thereupon examined and took to be rather diied-up 
specimens of the seeds of the castor-oil plant, both from their external appearance 
and, on breaking the outer husk, from their peculiarly unpleasant odoirr, suggestive 
of the woll-kiiowii flavour of the oil. No sooner had ho handed these to mo than 
he again vomited, and in the matter thus expelled I found several portions of the 
beaus. T then hoped that, as he had already vomited profusely before, this might 
prove to be the last of^tho poisonous material; but as his condition did not 
improve, I evacuated the contents of the stomach, discovering two more small 
fragments mingled with some blood-stained mucus, after which ho seemed greatly 
relieved. As no further symptoms of poisoning supervened, and his condition 
steadily improved, I sent liiin home and saw him on the following day, when he 
said that he felt comparatively well, but rather weak. 

“Dr. Stevenson confirmed the fact that the seeds were those of Eicinus 
commimu (7f. M, i/., 2, 1908, i). 836). 

For another fatal case from two seeds, i:ide B, JM, J., 1, 1900, 
p. 817- Anotlier case was under the Editor's care in 1!)04, vide Loud. 
JIosp. liecords of cases, 1904. 

Poisoning by Rubus (sp. vau.) IhiACKBEiiHiKs. 

Source and Method of Occurrence. — The following speaks 
for itself. Obstruction w^ould seem to be the only danger fi'om the 
blackberry. 

“ On September 1st last I performed a post-mortem examination on a child who 
died from intestinal obstruction under such peculiar circumstances as to make me 
think it worth while to record the details. Unfortunately 1 did not see the child 
before death, and my father, who was acting as my deputy during my temporary 
absence from home, was only sent for when the patient was in articnlo. Inquiries, 
however, have elicited the followiug history. A healthy and well-nourished boy, 
aged five years, w’as absent from home nearly all day on August 28th. Ho went 
with other children into the fields and stayed there till towards evening, and during 
this time his sister stated that he ate many blackberries. On bis return home he 
complained of pain in the abdomen, but went to bed and had a good night. The 
following day (August 29th) ho still had the pain and was kept in bed and given a 
dose of castor oil, but^the symptoms did not seem to have been sufficiently severe 
to make the parents 8umnu)n medical aid. The child continued to be in pain all 
day, and in the evening began to vomit, and there was a slight action of the bowels 
and also much thirst. The vomiting continued till about 3 a.m. the following 
morning (August 3()th). Whotlier it was ever stercoraceoiis I have been unable to 
.‘Ascertain. Medical aid was summoned some hours afterward, but the child became 
rapidly wofso and died at 10.30 a.m. tho same day. The necropsy revealed nothing 
beyond the fact that while the intestines were generally empty, and there was some 
reddening of the gut at various points, though no exudation of lymph or loss of 
lustre of the peritoneal covering, the intestine was completely obstructed by the 
iij^paotion just above the ileo-csecal valve of a teacupful of green, unripe black- 
l)en*ieB, which had apparently been swallowed without mastication. There were 
also in the mass wheat-grains and other bodies of uncertain nature. 

“ The short duration of the whole illness, and especially of tho vomiting, and tho 
slight changes in the intestinal wall found after death make it seem to me that 
shock consequent on the severe pain experienced played an important part in 
causing the fatal issue. Possibly the administration of the dose of castor oil had a 
pood deal to do with the impaction by hurrying tho indigestible contents of the 
mtestino downwards towards the iloo-caecal valve (Dr. Gornall, Lancet, 2, 1896, 
p. 1078). 



800 


POISONING BY RUMEX, SIUM, AND SOLANUM. 


Poisoning by Bumex (sr. vab.). 

Soiiroe and Method of Occurrence.— Rimex acetosa and 
acetosellii are common weeds not infrequently eaten as salad- Fatal 
poisoning by them is a most rare event. One of the few to be traced is 
reported by Dr. Suckling in the Lancet of July 81st, 1886. Professor 
Eichborst, of Zurich, at a recent clinical meeting reported a case of a boy, 
aged twelve years, who was taken ill on April 26th and who died on 
May 5th, 1899. The illness commenced with gastro-intestinal symptoms 
and hfiemorrhagic nephritis, and was diagnosed on the first day. The 
patient eventually succumbed to uraemia. On the day before being 
taken ill the boy had eaten large quantities of common sorrel {Rumex 
acetosa)^ and the most careful questioning of tlie relatives and the 
attending physician did not bring to light any other etiological factor. 
Professor Eichborst mentioned that there are no cases to be found in 
German literature, but that French veterinary surgeons report fatal 
cases in horses due to over-consumption of this herb. Under these 
circumstances it seems particularly important that the public should 
be made aware of these facts, as common sorrel is considered innocuous 
and happens to be a favourite dish of boys and girls in early summer 
{Lancet^ 2, 1899, p. 60). 

Poisoning by Sium latifoltum and S. angustifolium or 
S. NODIFLORUM *. WaTER PaRSNIP. 

Source and Method of Occurrence, — This plant is not unlike 
watercress, for which it has been eaten by mistake. In 1882, two 
girls, aged five and three years respectively, died from eating the 
leaves. The daj^ after these were eaten the younger child became 
suddeiilv ill and died, while the other succumbed two days afterwards 
{B. M. J., 1882, 2, p. 26). 

Poisoning by Solanum (sp. var.). 

Sonrce and Method of Occurrence. — There are two species 
of this plant : the Solanum dulcamara, Bitter-sweet, or Woody Night- 
shade, which has a purple flower and bears red berries ; and the 
Solanum nigrum, or Garden Nightshade, with a white flower and black 
berries. The active principle solanine, on which the poisonous 
2 )roperties of both species depend, varies in proportion at different 
seasons of the year. Solanine is an alkaloid which needn further 
investigation, and is perhaps a mixture of alkaloids. In one instance a 
decoction of the 2 >lant is said to have produced in a man dimness of 
sight, giddiness, and trembling of the limbs, symi>toms which soon 
disappeared under slight treatment. (For a case of jioisoning by the 
decoction see Med. Gaz., vol. 46, p. 548.) 

The berries of tlie Solanum nigrum, in one instance at least, jiro- 
duced serious effects in three children who had eaten them. They 
complained of headache, giddiness, sickness, colic, and tengsmus. 
There was coj)ious vomiting of a greenish-coloured matter, with thirst, 
dilated jiupils, stertorous breathing, convulsions, and tetanic stiffness of 
the limbs. One child died in the acute stage ; the others died 
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• apparently from secondary consequences during treatment (Orfila, 
op. city 4th ed., 2, 278). From three to four berries of this plant have 
been found to produce sleep. In 1863, the red berries of tlie Woody 
Nightshade are stated to have caused the death of a boy, aet. 4, under 
the following circumstances. He had eaten some of the berries, and 
at first did not appear to suffer from them; but eleven hours after- 
wards he was attacked with vomiting, purging, and convulsions, which 
continued throughout the day, the child being insensible in the 
intervals.. He died convulsed in about twenty-four hours. The 
vomited matters were of a dark greenish colour and of a bilious 
character. Other (diildren had partaken of the berries at the same 
time ; but among these one only suffered slightly {Lancety 1856, 1, 
p. 715). In 1892, a death was recorded from eating these berries, 
which, however, were not clearly identified {Phann.Jour.y August 13th, 
1892, p. 189). 

Case. — The following seems to be doubtfully a case of poisoning 
by solaiium, for the berries of the Arum maculatnm are distinctly 
“ noxious.’’ 

At Northfield on August 23rd, 1899, an inquest was held on a boy and girl 8et. 
3 and 0 respectively. The children, who had been playing in an adjoining hayfield 
under a broiling sun during the day, became ill shortly after being put to bed, and 
died within an hour or two of each other early on the following morning, seven 
hours after eating the berries. The opinion expressed by Dr. Bert Jordan at the 
inquest, that death had resulted through the children eating some poisonous berries^ 
led the jury to desire an analysis of the contents of tlieir stomachs, and the inquiry 
was accordingly adjouiTied for that purpose. The analysis had been made by thb 
county analyst (Mr. Cecil Cooke Duncan), who reported that amongst the contents, 
of the girl’s stomach he found blackberry, gooseberry, currant, and green pea 
berries, a berry and seed of the Arum macuhitnm (the cuckoopint), and a beiTy and! 
seed of the common nightshade. The nightshade berries contain two alkaloid 
poisons, atropine (belladonna) and solanine, and ho fouiid evidence of the presence 
of both. The cuckoo]iint bei’rios belonged to a class of acrid initants which had 
not yet been accurately investigated, but they were extremely poisonous. Ho 
found similar berries in the oonteiits of the* hoy’s stomach, and detecl:ed the same 
alkaloid poisons and the acrid irritant berry of the cuckoopint. There was a 
sufficient quantity of each of tlio poisons present to cause death, and that of tlie- 
cuckoopint would produce great suffering. 


^ Potato Poisoning. 

The potato is too well known as a domestic vegetable to need any 
description, but it is not so well known that this edible tuber is the 
product of a plant in all parts of which a very poisonous alkaloid exists. 
The plant is a solanum, and the alkaloid soianine is to be found in the 
flowers, stems, seed, and even in the '"peel” of the potato itself. 

Cases of poisoning by this means are very rare indeed, but the 
following suspicious case deserves to be put on record. It is contained 
in fk letter from F. Wallis Stoddart, Public Analyst, Bristol, to Sir 
Thomas Stevenson, dated August 27th, 1902, and runs as follows : — 

“ Two children in succession died in one hotise after a short ilhaess. The first was 
m extremis when seen, and, ea the post-moi-tom rovt>alod nothing, was decided by the 
medical attendant to liaye died of ‘ ptomaine poisoning.’ However, when the 
second caje occurred suspicion arose, and an analysis was ordered. The symptoms 
were very indefinito—some vomiting, history of one or two convulsions, general 
sort of collapse, and failure of the heart. 1 was told ‘ ono pupil was slightly 
dilated,’ whatever that means. The viscera were very carefully removed, and the 
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Btomach and intestines opened by me in presence of the doctor. There was a little 
difiPuse reddening of the lesser curvature of the stomach, and an injected condition 
of the lower large bowel, which last, I think, was caused by the tube of a syringe 
used to wash out the bowel during life. There was no solid matter whatever, but 
the whole mucous surface was coated with what I found to bo a sort of emulsion of 
castor oil, a dose of which had been given. I received, however, also some 
undigested matters washed out of the rectum before death, and described to me as 
gooseberry skins. There were some of these, also pips, etc., but most of the pieces 
were potato skiu and thin flat slices of the starchy tissue such as is removed in 
peeling. There was evidence also of some germination in one of the ‘ eyes.' I 
could find absolutely no poison except a little of our old friend copper in the liver, 
and gave a very guarded opinion that death was probably due to solanind poisoning, 
due to eating raw potato peel ; but I feel very far from confident about it.” 

On the occurrence of solanine in the potato as described in Kunkers 
‘‘ Vergiftuug” Mr. Stoddart remarks: — 

“The large increase in solanine in ‘ bad’ potatoes is odd. The fact that the alkaloid 
occurs in quantity in the tissue immediately under the skin is of special interest to 
my case, as this part, the white portion of the ‘peel,’ was present in large 
proportion to other matters. The only point of discrepancy I note is that dilatation 
of the pupils seems a common symptom in poisoning by potato, though doubtfully 
characteristic of solanine. In the Biistol case the doctor reported that ‘ one pupil was 
slightly dilated,’ but that is not very definite to my mind.” 

On this case the Lancet^ 2, 1902, p. 693, thus comineiits : — 

It is undoubtedly the case that there is a time when tlie potato may 
contain an important quantity of poison, and tliis appears to be when the 
tuber has begun to germinate and to shrivel. In that case the solanine 
has been found chiefly in the peel and at the root of the eyes or shoots. 
An interesting account of the symptoms produced by eating diseased 
potatoes appeared in the Lancet as far back as 1846 (February 14th, 
p. 190). A peculiar afiection was invariably traced to the use of 
diseased potatoes, being ushered in by rigors, hot skin, quick pulse, 
and abdominal pain. In the next stage rose-coloured patches appeared 
and as suddenly vanished, and in the majority of cases diarrlioea super- 
vened ; in the third stage there was a swollen state of the muscles of 
the neck, shoulders, and arms, with ]>ain so acute that the patient 
winced on the slightest pressure. Inability to raise the arms, pains in 
all the bones, a red erysiiielatous state of the face and skin, with 
oedema of the eyelids so as nearly to close them, were also observed. 
Ten cases of this afteclion had occurred in three or four days iu the 
same locality (in Ireland), and all were similarly affected. The case 
recorded reoently’^ need give no grounds for alarm, for an actively 
poisonous potato is quite a rare specimen. The poisoji, liowever, 
probably^ occurs normally in the tuber in very small quantify, but this 
quantity may increase to a poisonous amount in the sprouting, shrivelled, 
or diseased potato, and then most of it is found in the skin and eyes. 
In any case diseased potatoes would be naturally avoided, and they are 
generally discoloured. The risk, of course, would be greater when 
such a potato is eaten witli, as it is often cooked in, its jacket." 

‘ ‘ The methods of determining solanine in potatoes have been improved 
by Pj ofessor Schmiedeberg and Dr. Meyer in Strasburg, but no case 
of poisoning by potatoes has hitherto been described where a quantity 
of solanine sufficient to produce decided symptoms has been found on 
chemical analysis. Professor Pfuhl, chief of the hygienic laboratory* of 
the Army Medical Academy of Berlin, has recently published in the 
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Deutsche Medicinische WochemchHft a series of cases occurring in a 
regiment of the garrison of this city. Between May 29th and June 1st 
fifty-six men of this regiment were reported ill, the symptoms being those 
of acute gastro-enteritis. The disease began with a rise of temperature 
to 38° or 89*5° 0. (100*4° or 103° F.), headache, colic, diarrhoea, and 
general debility. In some cases there was vomiting, in others nausea 
only ; several fainted, and one man was seized with convulsions. The 
majority were drowsy and apathetic ; on the following day their con- 
junctive were yelloAv, and in one case there was general jaundice. A 
number of patients complained of a feeling of tickling in the throat, 
the mucous membrane of which was slightly swollen. Other complica- 
tions were herpes labi«,lis and salivation. There was no mydriasis. The 
fever continued till the third day. There were from four to six motions 
of tlie bowels each day, the faeces being diarrhoeal in character and 
containing pieces of undigested plums which liad formed part of the 
men’s dinner, but no potatoes. In two cases the fever reappeared after 
two days, but after one or two days the temperature became normal 
again. The men were kept in bed and were treated with abdominal 
wet packs, three-decigramme (four and a half grains) doses of calomel, 
and afterwards with laudanum. Nearly all recovered in a few days. 
It was found that on May 29th, being Whit-Sunday, a portion of their 
dinner had cojjsisted of plums and potatoes, the potatoes having been 
quite recently supplied to the kitchen of the company. The plums 
proved to be normal, and the potatoes were therefore carefully examined. 
They were large white, round ones, comparatively few of which had 
sprouted. They had been boiled for twenty-five minutes. On chemical 
analysis of the potatoes solanine was found to the extent of 0*88 part 
per 1,000 in the boiled and 0*24 part per 1,000 in the raw. On an 
average every man who fell ill had 0*3 gramme (four and a half grains) 
of solanine, a quantitj'^ sufficient to produce toxic effects. The rest of 
the potatoes were, of course, not used ; and accordingly no other cases 
of poisoning occurred ” (Lancet, 2, 1899, p. 1654). 

Poisoning by Stkychnos nux Vomica. 

Source and /Method of Occurrence.— The plant Strychnos 
nux Vomica, from which the seeds ax’e obtained and imported, is not 
a native of this country. The seeds are well known as flat round 
kernels about the size of a shilling, covered with radiating silky 
fibres, and slightl.y raised in the centre. They are of a light brown 
colour, vfiry hard, tough, and difficult to pulverise. The powder 
is of a grey-brown colour, like that of liquorice or jalap. It is some- 
times met with in a coarsely rasped state ; it has an intensely bitter 
taste. It owes its poisonous properties to the presence of the alkaloid 
strychnine or strychnia, to the extent of about 1 per cent., associated 
witli another alkaloid named hmcine or hrucia, of similar but feebler 
poisonous properties, in a somewhat higher percentage. The average 
yield of the two alkaloids is about 3 i)er cent. Strychnine itself 
has a rery bitter taste even in very small quantity ; but as it destroys 
life in'a small dose, and it may be given in the fonn of pills, or, pro- 
fessedly administered as quinine or other medicine, it offers every 
facility for criminal administration. The free sale of vermin-killers 
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containing strychnine affords facilities for poisoning bj^ this alkaloid. 
Fellowes’ “ Conipoimd Syrup of Hypopliosphites/’ a proprietary 
preparation, contains strychnine. Each fluid draclnn — ^the ordinary 
dose — is stated to contain yJoth of a grain of strychnine. Easton’s 
Syrup ” also contains strychnine — of a grain per fluid drachm. 

The pliarmacopoeial preparations of mix vomica and strychnine 
are : — Of nnx vomica itself, liquid extract (one and a half grains in 110 
minims), dose one to three minims, a diy extract (5 per cent, strychnine), 
dose one quarter to one grain, and the tincture (one quarter grain in 
110 minims) dose five to fifteen minims; of the alkaloid the only 
preparation is tlie liquor strych. h 5 "droclilor. (one grain in 110 minims), 
dose two to eiglit minims. , 

Strychnine may he accidental!}" mixed with ordinary medicaments. 
In 1891, two adults died at intervals of several weeks after the purchase 
in London of Epsom salts at a particular shop ; and in each case it was 
ascertained that death was due to strychnine. 

In 1888, a gardener murdered his wife and son by means of pills 
containing strychnine, substituted for ordinary purgative pills (It. v. 
Boxvlea, C. C. C., January, 1888). Sir Tliomas Stevenson has known 
extract of nnx vomica sold and taken in mistake for extract of 
sarsaparilla with fatal result. 

Strychnine is a scheduled poison under the Act. Although it is 
thus rendered difficult to procure strychnine at a druggist’s shop, it is 
extensively sold to the public, under the name of vermin killers, in 
threepenny and sixpenny packets. Butler's ‘‘ Veiinin Killer " consists of 
a mixture of flour, soot, and strychnine. The author found the six- 
penny packet to weigh about a drachm, and to contain from two to 
three grains of strychnine. As the poison is mechanically mixed with 
the other ingredients, and is manufactured on a large scale, the pro- 
portion of strychnine is liable to variation. By the aid of a lens, the 
poison may be sometimes seen scattered in wliite particles through 
the coloured powder. The threepenny packet contains about half the 
quantity of strychnine, but, as it wdll be seen, this is quite sufficient to 
destroy the life of an adult. In place of soot, Prussian blue is sometimes 
used as a colouring substance. Sir Thomas Stevenson has found two 
kinds of Butler’s “ Vermin Killer” in commerce : in one the poisonous 
ingredient is carbonate of barium (carbonate of baryta), and in the 
other strychnine. A sixpenny packet of the latter weighed forty-two 
grains, and yielded two grains and a quarter of strychnine. Another 
sixpenny packet weighed sixty-two grains, and contained one grain and 
three-quarters of stryclinine. Battle's Vermin Killer" a powder 
similar to that of Butler, containing a fatal proportion of strychnine, 
as it is sold in packets. These j)owders are a fertile source of 
poisoning either through accident or design. 

In IL V. Vampltu} (Lincoln Autumn Ass., 18G2), it was proved that the prisoner, 
a girl under thirteen years of ago, had purchased one of these powders at a village 
shop and had destroy^ her master’s infant with it. 

There ^vas also reason to believe that tins girl had destroyed two 
infants by similar i^oisons in two other families where she had <}cted as 
nurse. They had all died suddenly in fits. A similar powder purchased 
for threepence at the same shop consisted of about thirteen 'grains of 
flour coloured with Prussian blue and mixed with three-quarters of a 
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grain of strychnine. Another Battle’s powder, purchased in London 
for threepence, weighed, like this, about thirteen grains, and a sixpenny 
packet weighed twenty-three grains. Sir Thomas Stevenson found a 
threepenn}^ packet of Battle’s “ Vermin Killer ” to weigh thirteen grains, 
and to contain one grain and a half of strychnine ; and a sixpenny 
packet weighed twent 3 »^-four grains, and contained three grains and a 
half of strychnine. Tliese vermin killers have caused death in 
numberless instances. A few years ago the facility with which these 
poisons were sold to the public b}" grocers, oilmen, and others, led to 
their being scheduled under tlie Pharmacy Act, 1868, so that they 
can now only be legality procured from registered chemists and druggists, 
and with regi strati oib of the sale in a Poisons Book ” kept for the 
purpose. It would be easy to add many fatal cases which have fallen 
within our own knowledge ; but they present notliing out of the usual 
course. The persons have all died under the ordinary symptoms of 
poisoning by strychnine, in a well-marked form. Some cases of 
recovery are reported. In 1859, a man recovered after taking a 
whole packet containing nearly three grains of strychnine (Edin. 
Month. Jour., 1859, vol. 2, p. 607) ; and in 1860, Part met with an 
instance of recovery in which a girl took half a packet. In these cases 
the favourable results were probably due to vomiting excited by 
emetics. In 1891, thirty deaths were registered in England and 
Wales from strychnine and vermin killers containing strychnine. In 
1901, ten accidental and nineteen suicidal deaths were attributed to 
strychnine, but it was not recorded as being used homicidally in that 
year. 

GibsoJi' 8 and Hunter's*^ Vermin Killers (blue) are similar prepara- 
tions; Wigijin's “ Vermin Killer'' (pink) is a weaker powder. 

In April, 1904, at Barrow, a child found a box of pills made up to 
contain the dose of a draclun of Easton’s Syrup.” Of these he ate 
ten, and soon died in convulsions. This is a very typical case of {a) the 
dangers of disguising nauseous drugs bj" modern pharmacy, and (6) the 
common carelessness with which potent drugs are left about. 

Sir Thos. Stevenson has known stiychnine to be administered 
criminally in cocoa, and also in eggs, in tea, and on bread-and-butter. 

Toxicity and Fatal Dose. — The medicinal dose of strychnine for 
an adult ranges from one-sixtieth to one-fifteenth of a grain. The 
thirtieth of a grain is an average dose. This quantity has operated 
as a poison on a child. It caused the death of a child between two 
and three j^ears of age in four hours. Three-quarters of a grain killed 
a child, £tft. 7^, in half an hour (” Ann. d’Hyg.,” 1861, 1, 133). In two 
cases of adults, in each of whicli a quarter of a grain had been taken 
by mistake, the patients recovered only under earl}^ treatment {Lancet, 
1856, pp. 107, 117). The smallest fatal dose in an adult was in the 
ctTse of Dr. Warner. Half a grain of the sulphate of strychnine here 
destroyed life ('* On Poisoning by Strychnia,” pp. 188, 189). So 
powerful are the effects of this drug in certain cases, that ordinary 
medicinal doses can scarcelj^ be borne. A gentleman took one- 
twentieth of a grain of strychnine in six doses during a period of two or 
three Rays. Severe fits of tetanus occurred, although half a grain had 
ftot been taken altogether. It is probable in such cases that elimina- 
tion is either arrested or imperfectly performed {vide pp. 388 et seg.). 
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Tweedie prescribed pills for a gentleman each containing one-fifteenth 
of a grain of strychnine. He took altogether five of them, or one-thii’d 
of a grain, at intervals. The patient was seized with alarming tetanic 
convulsions, continuing for some time. There was also opisthotonos 
of a severe kind. He slowly recovered. In two cases Sir Thomas 
Stevenson has found doses of one-twelfth and one-fifteenth of a grain of 
' strychnine to produce tetanic convulsions. A fatal dose of strychnine 
for an adult may be assigned at from half a grain to two grains, 
although it has been stated that in America deaths have resulted from 
one-quai'ter of a gi’ain. This stiitement Sir Thomas Stevenson has 
been unable to verifj' b}"^ reference to actual cases. 

As in other cases of poisoning, many recoveries have taken place, 
even after large doses of strychnine have been taken. There are 
several instances on record in which persons have recovered after taking 
one grain or more. A case of recovery from two to three grains is 
reported {Lancet, 1861, 2, p. 169). A girl recovered in six or seven 
hours from a dose of four grains of strychnine (Hid., 1868, 1, p. 54). 
When first seen, she was sensible, and while talking was suddenly seized 
with the usual tetanic symptoms — opisthotonos, concave contraction of 
the hands and feet, the muscles rigid, the eyes natural, the pulsations 
of the heart considerablj' increased, the respiration difficult, and great 
fear of death. She had only three paroxysms, and to this probably 
her recovery was due, as her system was not exhausted by severe and 
frequent convulsive attacks. There is an instance reported in which 
a person is said to have recovered from a dose of seven grains of 
strychnine (Med. Qaz., vol. 41, p. 805), and one in which recoveiy took 
place under treatment after the taking of twenty grains of sulphate of 
strychnine (B. M. J., 1892, 2, p. 179). In reference to this alleged 
recovery from large doses, it may be a question whether the strychnine 
was not mixed with some other substance, whereby its poisonous 
properties were weakened. Instances of recovery from doses of above 
one or two grains must be regarded as exceptional. 

With respect to «mx vomica, three grains of the alcoholic extract 
have destroyed life. The smallest fatal dose of the powder was in a 
case reported by Hoffmann, and quoted by Christison, also by Trail 
{“ Outlines,” p. 187). Thirty grains of the powder, given in two doses 
of fifteen grains each, proved fatal. The poison was given by mistake 
for bark to a patient labouring under quailan fever. This is 
about equivalent to the weight of one full-sized seed, and to only 
one-third of a grain of stiychnine. The dose of nux vomica required 
to destroy life became of some importance in R. v. Wren (Winchester 
Spring Ass., 1861). The prisoner was convicted of an attempt to 
administer this poison in milk ; the quantity sepai'ated from the milk 
amounted to forty-seven grains, which was above a fatal dose. The 
intense bitterness which the nux vomica gave to the milk led to 
detection. A female recovered after taking two drachms of nux 
vomica (Lancet, 1849, 2, p. 680). 

Dliration. — The time at ivhich the symptoms commence appears from 
the recorded cases to be subject to great variation. In poisoning by nux 
vomica the symptoms generally appear more slowly than in poisoning by 
strychnine, vide pj}. 888 et seq. Until they set in the patient is capable of 
walking, talking, and going through his or her usual occupations. In one 
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• case a man swallowed about 800 grains of mix vomica, and no symptoms 
appeared for two hours. He then died rapidly in a violent convulsive 
fit Ann. d’Hyg.,'’ 1861, 2, 431). On an average in poisoning by 
strychnine the symptoms appear in from five to twenty minutes. In 
one case convulsions came on in five minutes (“ Ann. d’llyg.,’* 1861, 
1, 188). In two cases at least, an hour has elapsed {Lancet^ 1860, 2, 
p. 259; “On Poisoning by Strychnia” (1856), p. 139). In a case 
which occurred to Lawrie and Cowan, in 1853, an hour and a half 
elapsed. In 1848, Anderson met with an instance in which tivo hours 
and a half elapsed before the appearance of symptoms (“ Poisoning by 
Strychnia,” p. 42). The longest inteival recorded was in the following 
case : — A boy, jet. 12,|wallowed a pill containing three grains of strych- 
nine. No symptoms apjieai’ed for three hours ; tliey then set in, in the 
usual way, and death took place in ten minutes. It was proved that 
the pill taken contained three grains of strychnine, with mucilage. 
The pills had been prepared eight months previously for the purpose 
of poisoning dogs ; hence they were hard, and w^ould undergo only a 
slow solution in the stomach {Lancet^ 1861, 2, p. 480). 

The form in which the poison is administered or applied has a 
considerable influence on the time at which the symptoms commence. 
Thus when strychnine is given in pills, especially if, as in the above 
case, they are hard, the symptoms are much longer in npiiearing than 
when the poison is taken in solution. Savory gave to a dog two bread 
pills, each containing one quarter of a gi’ain of strychnine. No symptoms 
of poisoning had occurred at the end of two hours, but the animal was 
found dead a short time afterwards. When strychnine was given in 
solution the symptoms soon appeared, and death took place rapidly 
{Lancet, 1863, 1, pp. 616, 648). This fact connected with the absorp- 
tion of this poison has been ignored {li, v. Palmer, C. C. C., 1856). 
Palmer gave to the deceased. Cook, two pills supposed to contain 
strychnine. No symptoms were observed for an hour and a quarter. 
More than one expert deposed that this interval rendered it 
impossible that the symptoms could have been caused by strychnine. 
The above-mentioned cases will show that this oiiinion was in conflict 
with ascertained facts. 

If the poison is applied hypodermically or on an ulcerated or 
diseased surface, or even a healthy mucous surface, absorption may 
take place rapidly, and the interval for the production of symptoms 
is then proportionately short. 

Schuler relates a case of amaurosis in which about the twelfth part of a grain 
of stiyxhiiifte was introduced into the punctum lachrymale at the corner of the eye. 
Three or four minutes had not elapsed when symptoms of poisoning appeared. 
There were convulsive respirations, violent tetanic shocks, and the patient 
appeared about to die. However, the symptoms passed off, and he recovered {Med, 
2^}pies mid Oaz,, 1861, 2, p. 67). 

Period at zcliich Death takes place. — In fatal cases death generally 
takes iilace wdthin two hours after the swallowing of the strychnine. 
In the case of Warner the symptoms commenced in five minutes, and 
he wa% dead in about eighteen minutes. On the other hand, in the 
case (rf J. P. Cook the symptoms did not commence until fifty-five 
minutes after the poison was taken, but the case terminated fatally in 
twenty minutes after their commencement. In 1870, two deaths are 
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Veported to have occurred at Ypres, in Belgium, in which strychnine 
proved more rapidly fatal than in the case of Warner or Cook. M. 
Merghelynk took in pills seven grains and a half of what he supposed 
to be hydrochlorate of (piinine. Violent convulsions came on, and he 
died in a quarter of an hour. His wife, not suspecting anything wrong, 
took a similar dose and died in ten mimites, A pill containing a grain 
and a half was given to a dog, which died under the usual symptoms of 
poisoning by strychnine. The supposed hydrochlorate of quinine was 
then examined, and it was found to be largely mixed with strychnine. 
The case of Madame Merghelynk is, with one exception, the niost rapid 
on record. Gray refers to a case which proved fatal in five minutes 
(*' Strychnine,” 1872, p. 65). One of the longest j?ases for duration was 
that of an adult, wlio died in six hours from a dose of three grains 
of strychnine (Guy’s Hosp. Rep., 1857, p. 483). Some years ago the 
editor had an accidental case under his care (it wuis undoubted strych- 
nine poisoning originally) ; the girl recovered from the definite symp- 
toms of the strychnine, but died two days later, api^arently from 
exhaustion (“ Loud. Hosp. Case Records,” 1894). In 1876, a case was 
tried {R, v. Silas Barlow^ alias Silas Smith, C. C. C., November, 1876) 
in which the prisoner was convicted for the murder by means of strych- 
nine of a woman with whom he cohabited. The poison was adminis- 
tered in the form of vermin killer, given in decoction of sarsaparilla. 
The w'oman lived about five hours and three-quarters after taking the 
poison. No strychnine was found in the body of the deceased 
(Pharm. Jour,, December 2nd, 1876, p. 467). Clover suiTivcd about 
six hours. In 1893, at Warialda, in Australia, a man took on 
an empty stomach about seven or eight grains of stiychnine; he 
lived for nine clear hours. Symptoms began within fifteen minutes. 
Under treatment by washing out the stomach and administering chloral 
and chloroform, convulsions subsided for over four hours, and then 
returned and proved fatal at the time stated. The case was recorded 
by Dr. J. T. Hemy, medical officer of the Warialda Hosi)ital, where 
the victim was treated, and he remarks that the usual assumption that, if 
a patient lives four hours after poisoning by strychnine, he is practically 
safe, was not borne out in the case. 

In poisoning by mix vomica, death usually occurs within two hours ; 
but Christison nieiitions a case in which a man died in fifteen minutes 
after taking a dose {op, cit, p. 898). This is probably the shortest 
period known. 

Symptoms. — ^At a variable interval (above) after taking either nux 
vomica or stryclniinc in a poisonous dose, the patient experieiuvBs a sense 
of uneasiness and restlessness, accompanied by a feeling of impending 
suffocation, and not infrequently by a sense of impending calamity or 
death. There is a shuddering or a trembling of the whole frame, with 
twitchings and jerkings of the head and limbs. Tetanic convulsions 
then commence suddenly with great violence, and nearly all the 
muscles of the body are simultaneously affected. The limbs are 
stretched out involuntarily, the hands are clenched, the head after 
some convulsive jerkings is bent backwards, and the whole of the body 
becomes as stiff as a board. As the convulsions increase in frequency 
and severity the body assumes a bow-like form (opisthotonos), being 
arched in the back and resting on the head and heels. The head is 
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• firmly bent backwards, and the soles of the feet are incmwed, or 
arched and everted, the legs sometimes separated. The abdomen 
is hard and tense, and the chest spasmodically fixed, so that 
respiration is arrested. The face assumes a dusky, livid, or congested 
appearance, with a drawn, wild, or anxious aspect ; the eyeballs are 
prominent and staring, and the lips are livid. The intellect is clear, 
and the sufferings during this violent spasm of the voluntary muscles 
are severe. The patient in vain seeks for relief in gasping for air, and 
in requiring to be turned over, moved, or held. The muscles of the 
lower jaw are generally the last to be aftected by this poison. 
The jaw is not always fixed during a paroxysm. The patient can 
frequently speak aiqj swallow, and great thirst has been observed 
sinong the symptoms. In some cases of poisoning by nux 
vomica, the jaw has been fixed b}" muscular spasm, which has 
come on suddenly in full intensity with tetanic spasms in other 
muscles. The sudden and universal convulsion affecting the voluntary 
muscles lias sometimes been so violent that the jiatient has been 
jerked off the bed. After an interval of half a minute to one or two 
minutes the convulsions subside; there is an intermission. The patient 
feels exhausted, and is sometimes bathed in perspiration. It has been 
noticed in some of these cases that the pupils during tlie paroxysms 
are dilated, while in the intermission thoj" are contracted. The pulse 
during the spasms is so quick that it can scarcely bo counted. Slight 
causes, such as an attempt to move, a sudden noise, a draught of air, 
or gentl}’^ touching the patient, will frequently bring on a recurrence of 
the convulsions. In cases likely to prove fatal tliey rapidly succeed 
each other, and increase in severity and duration, until at length the 
jiatient dies utterly exliausted. The tetanic symptoms produced by 
fitiycliniiie, when once clearly established, progress rapidly either to 
<leath or recovery. The patient is conscious, and the mind is 
commonly clear to the last. He has a strong apprehension of deatli. 
As a general statement of the course of these cases of i)oisoning, within 
two hours from the commencement of the symptoms the person either 
dies or recovers, according to the severity of the paroxysms and the 
strength of his constitution. Death sometimes takes place in a 
l)aroxysm (Laaceti 1861, 1, p. 572). The temperature of the body 
often rises, even ten degi^ees above the normal {viiU Vol. I., “ Cooling 
of the Dead Body ”). 

Strj-chnine poisoning may in some respects resemble tetanus. The 
following table sliows the chief differences : — 

• 

Strychnine. Tela tins. 


1. Sudden onset in previous 
good health. 

•2. Does not commence in, nor 
especially aftect, the jaw. 

8. Belaxation between the fits 
is quite complete. 

% 

4. ^Steadily worse or (and) 
steadily better. 


1. Grradual onset with some 
premonitory sym 2 )toms of illness. 

2. Usually commences in, and 
especially atFects, the lower jaw, 

8. Belaxation between the 
spasms lie ver quite com 2 )lete. Some 
residual stiffness is invariable. 

4. Progress rarely steadily in 
either direction unless case is very 
severe or very mild. 
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Treatment. — If possible, introduce the stomach ttibe, and wash out 
the stomach. The administration of chloroform may enable this to be 
done, otherwise an emetic should be given. Spontaneous vomiting 
does not usually occur. After emptying the stomach the patient may 
be kept under the influence of chloroform, or chloral hydrate may be 
given. A striking instance of the value of chloral hydrate as an 
antagonist to strychnine is afforded hy a case related by Jones {Lancet, 
1889). A man swallowed two threepenny packets of Battle’s Vennin 
Killer,” wdiich produced typical symptoms of strychnine poisoning ; the 
patient did not vomit, nor was the stomach emptied. Twenty grains 
of chloral hydrate dissolved in Avater were injected subcutaneouslj", 
followed by a second dose of tw^enty grains, ant^ subsequently by ten 
grains moi’e ; twenty grains w'ere also given by the mouth as soon as 
the patient could swallow ; recovery took place. If death from asphyxia 
appears imminent artificial resi>iration should be resorted to (Mann) 
{vide also case p. 822). 

Post-mortem Appearances. — Casper states that in December, 
1868, he made a careful examination of the body of a man (who had 
destroyed himself with strychnine) with a view, if possible, of fixing 
the special appearances produced by this poison, and of isolating them 
from those casual conditions of the dead bod}’ whicli have been wrongly 
described as characteristic of the effects of strychnine. 

A hoalthy man, Jct. 130, swallowed from five to six gi’ains of strychnine. For 
about an hour he lay in his room quietly. At this time spasms commenced, and 
in his attempt to roach a window he fell and lost all power of moving his legs. He 
was not seen for another hour, when ho was found on the fioor, asking for water. 
In attempting to raise himself, he was seized with tetanic convulsions meeting the 
whole of his muscles. He had three of those fits in a severe fonn, and died in the 
last, thi’eo hours and a quarter after the poison was taken. Duiing the spasms, as 
well as in the intervals, there was complete consciousness. 

The body was examined forty-one hours after death. Externally : 
It presented the slight greenish tinge of incipient putrefaction in 
the loins ; there was slight humidity. The expression of the 
face was that of one quietly sleeping; the eyes were closed, the 
pupils neither contracted nor dilated. Rigidity was present in 
its usual degree for the time of observation, w^ell marked, as it 
always is, in the inasseter muscles by which the jaws were firmly 
closed, and more strongly marked in the limbs which were lying 
parallel with the trunk. The feet ^vere not incurvated ; the fingers, as 
in other dead bodies, were half flexed inwards, and the nails were blue. 
Tliere was no evidence of tetanic, still less of opisthotonic, stiffness or 
rigidity of the bod}’. In short, this body was externally preoisely like 
a thousand other bodies which had come before him ; and any 
physician not informed of the mode of death would have had no 
suspicion whatever of death by strychnine from the external appear- 
ances. (See report of this case, revised by Casper within a few houf s 
of his own death, in Horji’s Vierteljahi'sschr- fiir GerichtL Med.^ 
July, 1864, p. 7.) 

Internally : The two outer membranes of the brain were filled with 
blood, which throughout the body was generally fluid, as in deat(i from 
asphyxia. It was of a light reddish colour, as in poisoning by carbonic 
oxide or prussic acid. The brain and spinal marrow were healthy. The 
muscles of the throat and gullet w'ere of a dark violet colour, unlike the 
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• other muscles of the hodj". The lungs were natural, not congested. The 
right cavities of the heart were collapsed and empty, and the left cavities 
contained but little blood. The large vessels were also nearly empty. 
The spleen was congested. The stomach was half full of a mass of 
partly digested food; the mucous membrane was pale, firm, and softened, 
and when minutely examined by a lens was found to be perfectly 
natural. The mucous membrane of the whole of the intestinal canal 
was in the same healthy state. The kidneys were health}' and not con- 
gested. The spinal marrow was specially examined throughout its whole 
extent, as well ns the roots of the spinal nerves. It was cut into in 
various directions, and in no part did it present any appearance 
deviating from the h^lthy condition. So far ns appearances went, 
there was no visible cause of death in this case of an adult healthy man 
dying in less than four hours from a large dose of this poison, and 
obviously from its immediate eftects. In this respect, strychnine 
resembles all the other alkaloidal poisons (Horn’s Vierteljahrsschr.y 
July, 1864, p. 28). 

Casper considered the peculiar colour of the muscles of the throat 
and gullet as worthy of notice. This was the only deviation from the 
ordinary appearances which he liad been accustomed to meet with in 
cases of violent death. If he had no previous experience of tlie con- 
dition of the body in death from strychnine, he had unsurpassed 
opportunities of observing the appearances in all other kinds of violent 
death. He was thus in a better condition than others to fix upon any 
that were really characteristic of poisoning by strychnine. Although 
the examination of a dead body is thus proved to throw but little light 
upon the question of death from strychnine, still a medical jurist has 
in the symptoms, their mode of occurrence and progress, sufficient 
data for a safe opinion. 

So far as one case can corroborate Casper’s remarks, the editor 
can say that his own case does fully corroborate them. 

In May, 1892, Sir Thomas Stevenson exhumed the body of Matilda Clover, 
who had died six months before from stiychnine administered six hoius before her 
death. The body, except as regards the face, neck, and fingers, was in an unusual 
state of preservation. Nearly all parts of the body, including the fluids, had an 
acid reaction. There ^was no rigidity, but the muscles were firm. Sanguineous 
fluid in the pleural cavity showed the spectroscopic appearances of recent blood 
(/?. V. NeilU C. 0. C., October, 1892). 

Ill other instances of strychnine poisoning no iiarticiilar degree of 
rigidity has been found at any iieriod after death. In rabbits poisoned 
by similai* doses of strychnine, the author observed the body of one to 
remain perfectly rigid for a week, while another bad lost all rigidity, and 
had begun to putrety, after thirty-six hours. For the circumstances 
which affect the commencement and duration of this condition of 
th8 dead body see Vol. I. It is not any special influence of the 
23oison on the muscles, but the mode in which it operates on the 
system, that determines the commencement and duration of rigidity in 
the dead body. 

In Jihe case of two children (12. v. Vyse, C. C. C., 1862), who 
died iif less than an hour from the effects of Battle’s “Vermin Killer,” 
administered by the mother, when the bodies were seen, soon after death, 
they were much discoloured, livid, and, although quite warm, were 
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perfectly rigid. The younger, aged five years, was rigid all over, the 
elder principally about the jaws and neighbouring parts. The rigidity 
gradually disappeared, and after twenty-four hours there was scarcely 
any remaining in the elder child. Decomposition had commenced, the 
front of the abdomen presenting a green discoloration. The body of 
a person poisoned by strychnine may therefore be found in a non-rigid 
state within the ordinary period after death ; but in most recent 
oases it is not unusual to find the hands clenched and the feet 
arched or turned inwards. In the case of Cook, tlie rigidity of the 
limbs, including the hands and feet, is reported to have been well 
marked when the body was disinteiTed about two months after burial. 
The great rise of temperature in strychnine poisoning may cause the 
body to be warm for an unusual length of time after death (Vol. I., 
p. 251). 

In most instances the stomach and intestines have been found 
quite healthy, for tliis poison neither inflames nor irritates the 
mucous membrane. Of the appearances observed in poisoning by 
strychnine there are none wliich can be considered characteristic. 
Congestion of the membranes of tlie brain and spinal marrow is pro- 
bably the most common. 

A man who had taken strychnine medicinally died in less than three hours 
fi'om a dose of a grain and a half. On insi^ection. there wore extensivo patches of 
extravasated blood beneath the arachnoid membrane of the lower half of the spinal 
cord [Med, Times and Oaz,, 1857, 2, p. 297). 

With regard to the state of tlie heart and lungs, their condition, 
as to fulness or emptiness, depends rather on tlie mode of dying than 
on the actual cause producing death. 

Although then it is now universally admitted that there is nothing 
cither externally or internally that is pathognomonic of strychnine 
poisoning, the reader is referred to “Changes in Muscles ” (Vol. I., 
p. 268) for some points explanatory of certain features in rigor mortis, 
etc., which may be corroborative of actual deatli J)v7n strychnine, as 
opposed to death aftei' taking it as a medicine. 

Analysis. — In the form of i)owder nux vomica yields to water and 
alcohol, strychnine, brucine, igasuric or stvychnic acid, and some 
common vegetable principles. Heated on platinum foil, it burns with 
a yellow smoky flame. Nitric acid turns it of a dark orange-i ed colour, 
wdiich is destroyed by stannous chloride. These properties are suffi- 
cient to distinguish it from various medicinal powders wdiich it resembles. 
In one case of poisoning by this substance {K. v. Wren) a quantity of 
guaiacum powder was mixed with the nux vomica. This so completely 
changed the action of nitric acid, as in the first instance to create some 
<lifficulty in identifying the substance. The analyst must be prepared 
for these admixtures or adulterations. 

The aqueous injnsion or decoction is reddened by nitric acid, and®is 
freely precipitated by tincture of galls. Ferric sulphate gives with it 
an olive-green tint. The fine silky fibres or hairs whicli cover the 
surface of the seed may be obtained by washing the residue of the 
powder in the stomach, or the sediment of any liquid with which the 
nux vomica may have been mixed. They present a characteristic 
appearance under the microscope. As in other poisonous seeA-s 
or roots, the strychnine is slowly removed from the powder by the 
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absorbent vessels of the stomach, and carried into the blood, until 
that liquid is sufficiently impregnated with the i^oison to produce 
symptoms. The powder itself remains, as it is unalterable by the fluids 
of the stomach. Strychnine may be extracted from nux vomica by 
the process, described on p. 374. 

There is one caution to be given in reference to the examination of 
the stomach. As death is commonly rapid, and there is no vomiting, 
the colouring matter, either soot or Prussian blue, should always be 
sought for in the stomach. Strychnine may or may not be found, 
according to the amount swallowed and the degree to which absorption 
has gone on during life. 

Strychnine. — This^ alkaloid may be readily obtained crystallised 
from an alcoliolic solution. Tlie crystals are very small, and their form 
is subject to great variation, according to the strength of the solution, 
the rapidity or slowness of evaporation, the presence of foreign matters, 
etc. They are commonly seen in octahedra, sometimes lengthened into 
prisms, bevelled at the ends, and crossing each other at angles of 60*^. 
There are as many as six or eight varieties of crystals, so that too 
much importance must not be attached to their form. When 
strychnine is procured from the solutions of its salts by the addition 
of ammonia, it is usually deposited in long slender prisms. 

(1) Stryclmine itself is white, of an intensely bitter taste, even when 
it forms only ^ solution. (2) When strongly heated on 

platinum, it melts, and burns like a resin wdth a black smoky flame; 
in a close tube it yields ammonia. (3) It is not perceptibly dissolved 
by cold water, requiring 7,000 parts for its solution. (4) It is easily 
dissolved by acids, and is precipitated from its concentrated solutions 
by potash or ammonia, in both of wdiich it is insoluble. (5) Strong 
nitric acid imparts to commercial strychnine a pale reddish colour, 
owing to the presence of brucine. (6) Sulphuric acid produces no 
apparent cljange in it; but when to tlie jnixture a small crystal of either 
bichromate of potassium, ferricyanido of potassium, or a small quan- 
tity of black oxide of manganese or of peroxide of lead is added, a series 
of beautiful blue, violet, and purple colours appear, which pass rapidly 
to a light red tint. Among tliese substances, black oxide of manganese 
will be found preferable. By reason of its insolubility, it imparts no 
colour to the liquid if strychnine is absent; and if the alkaloid is 
present it slowly brings out the colours, so that there is time to make 
full observation. The hydrated or precipitated oxide may be used iii 
place of the anhydrous compound. Permanganate of potassium has 
been recoiiimended as a substitute for the oxide, but it is objectionable 
on account of its solubility, and of its being itself coloured. Letheby 
suggested the use of a small galvanic battery for the production of the 
coloured reaction. In this case sulphuric acid only is required. It 
pfesents no practical advantage over the use of oxide of manganese. 
(7) Sulpho3nolybdic and iodic acids produce no change of colour in 
strychnine, and thus distinguish it from morphine. 

The salts of strychnine are readily soluble in water, and these 
solutions are precipitated by the usual group reagents for alkaloids. 
The alkalies and alkaline carbonates, if diluted, 2)recipitate the alkaloid 
ki slender jjrisms. Sulphocyanide of potassium and chromate of 
potassium give well-defined prismatic crystallisations. In the last 
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case the ci^stals are stellated and of a 3 ' 0 llow colour. Chromate « 
of strychnine may be also produced by adding bichromate of 
potassium to a dialysed liquid containing strychnine. On draining 
the crystals, drying them, and adding sulphuric acid, the colour 
reactions are at once brought out. Picric (carbazotic) acid is even a more 
delicate precipitant of a solution of strychnine- It gives small tufts or 
groups of stellated crystals- Sulphocyanide of strychnine in crystals may 
be produced in solutions containing not less than one seven-tliousandth 
part of stiychnine. Filliol recommends as delicate precipitants of solu- 
tions of strychnine chlorine and auric chloride, taking cai’e that there 
is no alcohol in the liquid to be tested. Auric chloride slowly pre- 
cipitates, in a crystalline form, even the six,, hundred and fiftieth 
part of a grain of strychnine. When these precipitates, drained of 
water, are treated with concentrated sulphuric acid, they are dissolved, 
and to this mixture a crystal of bichromate of potassium may be added 
to bring out the blue coloration peculiar to strychnine. 

Stiychnine has been fatally mistaken for santonin {Lancet^ 1870, 1, 
p. 698), salicin, and jalapin, and has thus caused death on several, 
occasions. Jalapin does not crystallise, and the crystalline forms of 
santonin and salicin are very difterent from those of strychnine. 

These two vegetable principles differ from strjxlinine in their 
properties. When heated in close tubes, they give oft* acid vapours. 
Salicin is soluble in water. Santonin is not soluble in water, but is 
dissolved by alcohol. Tannic acid and potassio-mercuric iodide 
do not precipitate the solutions, while the}^ readilj' precipitate 
those of strychnine. Nitric acid has no effect upon either, while 
sulphuric acid, which does not change santonin, gives a pink 
colour to salicin. The crystals of santonin closely resemble, in 
microscopical appearance, tliose of salicin, but they are distinguished 
from salicin and from alkaloids by acquiring a brilliant yellow colour 
on exposure to sunlight without undergoing any change of form. 

From organic mixtures the alkaloid is separated by the process on 
p. 874. 

The crystals, after an examination by the microscope, are treated with 
sulphuric acid and black oxide of manganese, and the colour reactions 
of strychnine, if the alkaloid is present, will then appear. By this 
method strychnine may be detected in the organs of a person wdio has 
died from this poison, although the organs are in a highly putrescent 
state. The process of dialysis will allow of the sej)aration of strych- 
nine when combined with acids and in a state of solution from 
blood, mucus, and other viscid organic matters found in thei stomach. 
On three or four occasions it has been detected in exhumed 
bodies, in the case of Clover six months after burial. The liquid 
containing the salt of strychnine may be tested by evaporating a few 
drops and applying the colour test. If thus found to be present, •it 
may be neutralised by ammonia or potash and shaken with ether or 
chloroform in order to obtain pure strychnine. The dialytic process 
of separation has been successfully carried out by Gray. The reader 
will find in Gray’s essay on strychnine a full account of the metliod of 
emplo}dng this process for the detection of the poison in <A’ganic 
liquids and the best modes of applying the tests Strychnia,” by 
St. Clair Gray, Glasgow, 1872, p. 76), In all cases the physiological 
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test should be used to supplement the chemical tests for strychnine. 
A frog may be employed for this purpose. 

The reader will find an account of the processes for strychnine in 
organic solids and liquids in some papers published by Wormley in 
his ** Micro-chemistry of Poisons/' 2nd ed. (New York, 1885, 
p. 686). He describes a case in which, from a misapplication of the 
process, strychnine was sworn to be j)resent, when, from the chemical 
method pursued, the alkaloid could not possibly have been separated ; 
and two instances fell within the author’s own knowledge where the 
colours produced bj^ sulphuric acid and bichromate of potassium, on 
the concentrated and dry organic contents of the stomach, were referred 
to strychnine, when ^hey 'were really due to the decomposition of the 
substances employed in contact with organic matter. In one case 
Sir Thomas Stevenson found stryclinine where a previous analyst had 
confounded the alkaloid with veratrine. The detection of this poison 
in the stomach or the tissues will depend on the same conditions as 
those observed in other cases of poisoning. If a person takes a large 
dose and dies quickly, a residuary portion may be readily found. Ii> 
22. V. Burke (Clonmel Sum. Ass., 1862), the prisoner adminis- 
tered str)^chnine to his wife in Epsom salts. She died in about half an 
houi’ under the usual symptoms. More than three grains of the 
poisofT were extracted frpm the contents of the stomach. If a small 
dose has been taken, and the person has survived some hours, it is 
possible that none will remain in the stomach. It has been suggested 
that the presence of morphine counteracts the colour tests ; but unless 
in admixture with the strychnine in lai*ge 2 )roportion, this is not probable. 
Besides, in Stas's process the morphine is scarcely dissolved by etlier. 

Persons have died from strvchnine, and no trace of the 
poison has been found in the body. In a case of x>oisoning by 
this alkaloid, which was the subject of a trial for murder in 1861, Keese 
made separate analyses of the contents of the stomach and the contents 
of the intestines, as well as of the tissues, and each one of these was 
rei)eated to avoid error. Yet there was no evidence of the presence 
of strychnine by the bitter taste of the final extract, nor by the coloui* 
tests. The witness, by a comparative experiment, satisfied himself 
that he could detect the lialf-millionth of a grain (Amei\ Jour, Med, ScL, 
October, 1861, p. 409), but in this j)ower of detecting so small a 
quantity of strychnine in a pure state he had already been anticipated 
by Copney {Pharm. Jour., Jul}", 1856, p. 24). In Eeese's case the 
quantity taken was unknown, the woman lived five or six hours, and 
the body#was not examined until six weeks after death. A small but 
fatal dose, and the duration of the case, will sufticiently account for the 
negative results without resorting to any other hypothesis. In the 
case of Mrs. Salter, who died from a dose of strychnine in 1869, death 
ptobably took place within two or three hours ; but the most careful 
examination made of the stomach and liver by Horsley led to a nega- 
tive result. Strychnine, in the opinion of all the medical witnesses, was 
the cause of death, but no trace of strychnine could be detected in the 
body J)y one well qualified to detect it. There was some reason to 
think^that the poison liad been taken in solution, but even under these 
circumstances it must have been rapidly absorbed, diffused, and elimi- 
nated. Bernays found no strychnine in the body in the case of Silas 
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Barlow beyond a trace in the stomach. The woman had survived the 
administration of the poison nearly six hours. 

When death has been caused by small doses applied under the skin 
the poison may not be found in the tissues. The following experiment 
was performed in Ma 3 % 1864. One-eighth of a grain of acetate of 
strychnine in coarse powder was placed in the subcutaneous tissue of 
the neck of a rabbit. In nine minutes the qnimal was seized with 
a sudden convulsion, and fell on its side ; its fore and hind legs were 
rigidly stretched out, and its body passed into a state of opisthotonos. 
It had a succession of fits, and died in one of them, twenty minutes 
after the commencement of the symptoms. One-half of the powdered 
acetate was still found in the wound, showing that the rabbit had been 
killed by the -^^th of a grain. Of course the residuary strychnine was 
easily detected in the wound ; it was plainly visible to the eye. On 
applying Stas’s process to the heart, as well as the blood and the liver, 
the tests failed to indicate the slightest trace of the alkaloid. The 
ethereal liquid left no crystalline residue of any kind. This result 
does not show that stiychnine is not absorbed, but it proves that under 
certain conditions it has Jiot been detected in the organs of the body in 
cases in which, beyond all doubt, it has destroyed life. In some 
instances in which death has been caused by nux vomica, which con- 
tains oiilj’ i3er cent, of strychnine, the alkaloid has not been found 
deposited in the tissues. 

The following case shows the rapiditjMvith wliich the poison may be 
diffused and deposited in the tissues when a large dose has been taken : — 

A strong healthy man, cet. 43, placed upon his dry tongue, at 10 p.m., a 
powder which contailiod six ginins of Hover’s i)owder and five grains of stiychnine 
(dispensed hj^ mistake for five grains of James’s powder). Ho complained of a 
bitter taste, asked for an orange, and found, on sucking this, that it increased the 
bitterness; the acid juices of the orange dissolved the strychnine, and thus 
favoured its earlj" absoi’iition. In fifteen minutes, he went to bed. Twitchings of 
the muscles then came on, and tho patient, from ’ previous experience in taking 
strjThnine as a medicine, was fully aw^are of the cause of the symptoms. TTo 
complained of his bowels being drawn up ; he drew his knees up as if to his mouth, 
gave a yell, seized a friend wlio wtis standing hj, and became a2)parently 
unconscious (exhausted) for about five minutes. He then revived, but in a few 
minutes was again seized with a violent convulsion of a tetanic chaiacter, and lio 
died in two or three minutes afterwards, a little over half an hour after taking tho 
powder. Owing to a spasmodic closure of the jaws, he was able to speak only for 
a few minutes at a time ; he was rational, but seei^ed to bo in gieat terror. 

Edwards found stryclniine in the stomach, the quantity being 
estimated at about one grain. He also found the 2 )oison in the 
tongue and the liver. lie sent to the author a portion of the 

liver, one kidney, and six ounces of blood. The}^ were in a putre- 
scent state, and when examined about three montlis after death, 
eight ounces of the liver yielded by the process above described 
prismatic crystals of strychnine, producing the usual colour reactioi:fe 
with sulphuric acid and peroxide of manganese, as well as ^yith 
bichromate of potassium. The quantity of strychnine thus obtained 
Was small. The kidney and the blood did not give results on which 
any reliance could be placed. This case shows that a large dgse of 
strychnine, lendered soluble, will destroy life in half ah hour > that 
within this short time four-fifths may be removed from the stomach/* 
or at least not be discoverable there by careful chemical analysis after . 
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’ death; that in half an hour the poison may be distributed through the 
body and deposited in the soft organs, although no satisfactory 
evidence of its presence could be obtained from less than half a pound 
of animal matter. The strychnine found in the tongue was probably 
a portion of the jjowder swallowed, which still remained there. 
It may be further remarked that, although the deceased took in the 
powder six-tenths of a grain of opium, no morphine was present in the 
crystalline residue obtained from the liver. (For additional facts and 
cases connected with this question, see Guy's Hosp. Rep., October, 
1856, p. 326, and “ On Poisons,^' 2nd ed., 1859, pp. 70, 788.) 

In Casper’s case the deceased admitted that he had taken between 
five and six grains ^f strychnine. He lived three hours and a 
half, and on analysTs Sonnenschein procured from the stomach three 
grains of the poison. He did not, however, succeed in extracting any 
from the blood or tissues. 

In those inspections in which there has been such criminal inter- 
ference or culpable neglect as in that of J. P. Cook, the only course 
for an analyst is to seek for the poison in the tissue. This case settled 
nothing in reference to the presence or absence of strychnine in the 
body of a person poisoned by this substance. Except the actual 
destruction of the stomach itself, everything had been done which 
could bo done in order to render a chemical analysis fruitless. It 
cannot therefore be taken as a luir precedent in any sense for the 
results of a jn’oper mfedico-legal research in poisoning by strychnine. 
In an analysis of this case by Casper (Horn’s Vierteljahrsschr., July,. 
1864, p. 26), not only are the chem'>al results regarded as negative by 
reason of the gross mismanagement of those who inspected the body> 
but the post-mortem appearances tliemselves, for a similar reason, aro 
considered as throwing no light uj)on the effects of strychnine on the 
body. One of the medical witnesses for Palmer could see in the whole 
case nothing but angina pectoris, another only epilepsy, with “tetanic 
complications," and a third admitted death from poison, but not from 
strychnine. Assuming that there had not been a criminal interference 
with til e dead body on the part of the prisoner Palmer, the position 
assumed, that strychnine, if a cause of death, must always, and under 
all circumstances, be found in the dead body, is incorrect. Its detec- 
tion in the bodj-^, properly verified, is a proof that \t has been taken 
the symjUoms in theu* commencement, progress, aij^l termination will 
furnish irrefragable proof that it has acted us a poison; but its non- 
detection does not prove that it has not destroyed life, or, in the words 
of Casper,* “Das Nichtauffinden des Giftes allein kann, aber iiiemals. 
einen Gegenbeweis abgehen." 

For a more complete history of the medical facts in the memorable 
case of Cook idde “Poisoning by Strychnia," Guy’s Hosp. Rep.^ 
1856; Pharm. Jour., tTulv<»1856, p. 6 (from the pen of the late Jacob 
Bell). The most able legal analysis of it by , any English writer which 
the author saw was published by Stephen in his “ General View of the 
Criminal Law of Englani’ /ISGS, j). 357). Of- the foreign reports 
one by.Tardieu in the “Ann. d’Hyg.” for 1856, 2, 871, and 1857, 1,. 
182, add the other by Casper in Horn’s Vierteljahrsachr. fiir' Ger. 
Med., etc., 1864, 2, p. 1, ai*e the most correct in their medical and 
medico-legal details. 

M.y. — ^VOL^ tit 
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Sii* Tlios. Stevenson believes that much smaller quantities of 
strychnine may be detected when mixed with organic matters tlian the 
author (Taylor) admitted ; and that with improved methods of analysis 
sti*\u*hnine can hardlj^ fail to be detected in the bod}" in nny case of poison- 
ing by this alkaloid proving fatal within a couple of hours. As a rule it 
may be readily detected in the urine during the course of a case of 
strychnine poisoning, and also when the alkaloid is being given only in 
ordinary medicinal doses. That str^^chnine is absorbed into the blood 
unchanged is incontestably proved by the experiments of Vulpian, 
who killed a dog by transfusing into its veins tlie blood of another 
strychnised animal. Strychnine resists decomposition to a greater 
extent than the other common alkaloids, and Jience, when given in 
large doses, is often detected in the exhumed bodies of animals. 
Sir Thos. Stevenson extracted one-sixteentli grain from two pounds 
of the exhumed viscera of a woman (Matilda Clover) more than six 
months after burial, although the deceased had survived the administra- 
tion of the poison for six hours. There is, so far as he is aware, no 
other recorded case of the detection of strychnine in this country 
after exhumation, though two cases are recorded on the Continent of 
its detection after exhumation of human remains {R. v. Neill, C. C. C., 
October, 1892). 

Strychnine in Organic Solids. — From the vermin killers of 
Butler and Battle the strychnine may generally be readily separated by 
means of alcohol, and procured in a crystalline form for the application 
of tests. If the vermin killer is coloured with Prussian blue, one or two 
drops of sulphuric acid will remove the colour from the separated 
alkaloid, and black oxide of manganese may be added. The colour 
reactions are then as well marked as with pure strychnine. 

The alkaloids strychnine and brucine may be detected in the 
powder of nuz vomica by the following process : — Digest the 
powder in a small (quantity of diluted sulphuric acid by a water-bath heat. 
The substance should be well stirred with the diluted acid, which, after 
a short time, completely carbonises it. The mass is heated to diyness, 
then treated with a small quantity of distilled water and filtered, by 
which ail acid liquid of a pale sherry colour is obtained. On neutral- 
ising this liquid with potash or ammonia, and agitating it with twice its 
volume of ether, the strychnine is sejiarated, and may be obtained 
crystallised by the evaporation of the ethereal solution. The 
stiychnine ma}^ also be obtained by dialysis. Ten grains of mix 
vomica, equal to three-tentJjs of a grain of strychnine, gave satisfactory 
results. Pj-ismatic crystals were procured which gave the appropriate 
reactions with the colour tests. . Brucine was also detected by the 
action of nitric acid on the crystals. Brucine is much more soluble 
in alcohol than strychnine. If, therefore, the mixed alkaloids are 
dissolved in hot alcohol they may be conveniently separated •by 
fractional crystallisation. 

Ill cases in which the poison is contained in pills or powders 
having mucli o)-ganic matter soluble in alcohol, it will be advisable to 
employ either dilute or concentrated sulphuric acid. It is a Remark- 
able fact that strychnine itself is not acted on in the same d^ree by 
sulphuric acid as ordinary organic matters, or even other poisonous 
alkaloids. 
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Analysis of Brucine. — An alkaloid generally associated with 
strychnine. It is contained in the seeds of mix vomica, and more 
abundantly in the bark of the tree. It is not so powerful a poison as 
strychnine, but the symptoms which it produces are similar. It is 
considered to have from one-twelfth to one-fortieth the strength of 
strychnine. It is not affected by the colour tests emploi’^ed for the 
detection of strychnine, and it acquires an intense red colour on the 
addition of nitric acid, and this is changed to a violet on the addition 
of stannous chloride. It is more soluble in water tJiaii stiychnine, 
and has a similar bitter taste. Hydrochloric and iodic acids produce 
in it no change, either in the cold or when heated. Sulphuric acid 
usually gives to it a«pink-red colour without carbonising it, owing to 
tlie presence of a trace of nitric acid in the acid ; sulphomolybdic 
acid does the same, but the red colour changes to greenish brown, 
and ultimatel}^ to blue-black. The sulphate of brucine crystallises in 
well-defined prisms truncated at the ends. They arc larger and longer 
than the prisms of strychnine. 

Cases. — The following personal narrative of an accidental case of 
strychnine poisoning is so interesting as to deserve nearly verbatim 
report. It is taken from the South African Med. Jour., April, 1895, 
pp. 341 et scq.y and is from the i>en of Dr. W. T. Harris, himself the 
victim : — 


“ In January, 1893 , it iiap2>ened that I had for a few weeks been in the habit of 
taking an ocoasional dose of ouo of our stock dispensary mixtures — a tonic con- 
taining, amongst other things, a fair dose of strychnine. Tlie weather was very 
sultiy, the work vorj’' onerous, as it always is in the lii-st few weeks of the year, 
when Govorninent statistics have to be prepared, and I was hourly cxj^ecting a 
cablegram from home to anno unco a boreavomeiit which can only occur once in a 
lifetime, and which in fact did come four days later, it was therefore not because 
of any real illness, but only from being anxious and below 2)ar, that on the morn- 
ing of Tuesday, January 10 th, on coining over from iny residence to the 
hoe2ntaI at about 10 . 30 , in’oviously to commencing out-patients, I went into the 
dis2>onsMry before the dis2)eiisei’ hjid arrived, to take a dose of the tonic I have 
alluded to. It is kept in a concentrated form, the whole bottle containing five 
drachms of the liq. strychiiioo P.B., and each ounce of the tiiluted mixture five 
minims. Somewhat carelessly, I poured out sufficient to make an ounce and a 
half, and filling U 2 > the me»isure-glass with water, drank it off, 

“ I at once noticed a much more intensely bitter taste than was usual; for 
although this characteristic of the dmg may be detected in very dilute solutions, it 
seemed increased tenfold, as indeed it was almost, as I shall presently show. I 
immediately asked the ]>orter if he knew when the mixture had been made up, and 
ho re2^1ie(l that it had been done on the previous day, but as yot none had been 
di82)ensed from the bottle. 

“I did pot quite know what to do, and niy first impulse was to take an emetic ; 
but, as the swallowing of saliva lessened the bitter taste every minute that I 
hesitated, I 2>Grsuaded myself that the difltci’ence might be only fancy. 

“ I had made a good breakfast, and was loath to sacrifice my mutton-chop and 
upset my stomach, only to be laughed at ; for how could a large stock bottle be 
mitde up so improperly that an ordinary dose would do me haiin ? And was it not 
ready to be dispensed for a number of other people? I shook off my fancies 
therefore, and going into the consulting-room, rang the bell for out-patients, and 
wont on with the moraing’s work. 

“ Fifteen minutes ela2)sed, and I began to feel very restless. An indescribable 
nervous sensation came over me, as if there wore rope pulleys running down to my 
extremi^es, which were gradually being drawn tight. I had to make an effort to 
prevent my mouth closing too soon as I spoke, and to dig my pen into the paper 
afid write thick, as if to form a fulcrum over which to lever my hand along the 
patres. while a contra-force in mv arm strove to dash the pen to the floor. 

52— -2 
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Foi-tiinatoly there were but few patients to see that morning, and I had just 
finishod them, wten, at a little before eleven o’clock, Dr. Gonsidiuo, who was visit- 
ing surgeon for the day, came in. I at once told him that I felt very strange, and 
feared I had taken an overdose ot this stryclinino mixture. He laughed and 
said I was nervous, knowing that we both had taken the same medicine often with 
impunity. He then commenced talking on some topic in which we were usually 
interested, when I broke in abruptly, saying, ‘ I fool I cannot sit still and bilk ; lot 
us go round the wards.’ 

“Wo started through the principal male waid, which is a daily routine, and one 
always of interest, and generally of pleasure. But the simple round on that 
partidilar day scorned then in fact, what it still appears to memory, a dreadful 
nightmai‘ 0 . My limbs were throwing oil* the control of will, and moved oVratically ; 
when I wished to go on, my legs stopped, and when by a violent effort I forced 
them to proceed, 1 could not pull up to a stand-still without walking against a bed 
to steady myself. What I said or did I cannot romembor, but 1 managed to got 
along somoho\^^ though feeling as if head, liands, and legs belonged not to me, but 
to three separate individuals, like a mechanical doll that has all its limbs jerked 
with each pull of the string. At lengtli we rotiirnod to the top of the ward, wlion, 
feeling a paroxysm down mj- back, I said to Dr. Coiisidino, ‘ I am really very ill. 
I feel sure I um sullering from strychnine poisoning.’ 

* * * * * 

** I had taken six-tenths of a grnin.” 

Then follows a most graphic description of his thoughts and feelings as a 
condemned man. Ho said, “Shall I have an emetic ?” and Dr. Coiisidine said, 
“No, it is too late ; take sixty grains of chloral.” “ Now go,” said tho doctor, “ to 
the ophthalmic room, and smoke hard, if you can manage to.” 

“ 1 tuinod to go. * You’ll come soon ; do not leave mo for long,’ I said. ‘ I’ll 
come immediately, and not leave you, however long it is, till you are better.’ Tlie 
words imbued me with new courage, though, as ho told mo afterwards, he feared 
the worst, and only stayed to got chloroform, inoi'phia, and a hypodermic syringo, 
should they bo wanted. 

“I got down the passage, laid on the couch, and tried to smoke, but there was 
no rest possible ; it was like lying on the felt floor of a Turkish bath. As one 
flinches thei*e from the heat of contact with surrounding objects, so here every 
touch sent a tetanic convulsion through me. I could not rest ; should I got worse 
and have oinsthotonos ? Would the chloral sto]), or only stay the action of the 
poison ? Was it to be a ropriovo, or only a resi)ito P T started to iny feet and got 
over to tho book -case, to see what Taylor’s ‘Jurisprudence’ said as to the oncoming 
of symptoms and the period of danger. 

“The book was not there, and I remembered that I had taken it over to my 
residence. How was 1 to got across the garden to my study, sixty or seventy 3 ^a^ds 
away P What should 1 do if T met any one, how afford an explanation wdth every 
muscle on the work, and feeling unable to articulate ? 1 could only Ixope to get in 

and out unobserved,* for I felt that not only would any attempt to exx>lain bring on 
a paroxysm, but that 1 should cause the greatest alarm by my appearance. 1 
started, and how I steered myself across is a problem still. T ran in jerks and 
jumps, like a drunken man makes a dash from one lamp-post to another. 

“I regained the room in tho liospital, and, steadj'ing myself between couch and 
table, turned to the acci>unts of strychnine poisoning, feeling a ‘ trembling of the 
whole frame’ and ‘ impoTiding su&)cation ’ as I hurriedly glanced at« those veiry 
words, S3 well describing own symptoms. The accounts were conflicting: " 

‘ A man swallowed three hundred grains of mix vomica, and no symptoms appeared 
for two hours; he died speedily in a convulsive fit’ ; again, ‘ in the case of Dr. 
Warner, half a grain of stiyxiiniiio destroyed life; tho symptoms commenced in 
five minutes, and ho died in twenty minutes’; further on, ‘ Tho longest porio(f at 
which death has occurred was six hours after the aiiministration of tho poison,’ 
and I thought that, like me, ho might have taken it on a full meal. There was no 
comfort so far, but at last my eye fixed on this : * In fatal cases death generally 
takes place within two hours.’ To that I pinned my faith, for it was nearly twelve 
o’clock, and ever}" moment was a stop towards safety. ^ 

“ I was able now to lie down, for tho chloral was certainly taking effect not as 
a hypnotic, for I was never more wide awake but I could fool it ‘ coursing tbrougjti 
the nan'ow straits and alleys of tho body,’ with a gentle glow, and- the spasms 
were abating. 
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‘‘ Dr. ConsuHne, who had been coming in and out, now settled down beside mo, 
his cheeiy woi*d8 being an important factor in tiding me over the next hour. Ho 
did everything to divert attention from myself, relating how ho had once taken an 
overdose of strychnine, and had used tobacco as the only antidote available. The 
question of more chloral was considered, but no more was given, as I had had a 
large dose, which he rightly thought would prove sufficient; and more was at 
hand at any moment had acute symptoms returned. 

As is usual in these cases when once the poison is eliminated, I felt but little 
subsequent effect beyond some weariness after the shock. 

‘‘ I have now come to the end of my narrative, in which I have endeavoiu’ed to 
portray fj^ithfully the sensations, mental and bodily, that I went through. That 
I did not get worse, and actually recovered after only the one largo dose of chloral, 
1 attribute to my generally good constitution, to the fact that I had habituated my 
system somewhat to the action of strychnine by having taken for a week previously 
medicinal doses of it tw(f or throe times a day, and to the prompt administration of 
the antidote at the critical moment, when the symptoms were coming to a 
climax.’* 

The following case, reported in tlie B. M. J., 1, 1894, p. 300, is of 
interest as showing the stability of strychnine in solution. It is 
rei)ortc(l by Dr. Percy T. Adams : — 

‘ * Recently I attended a strong, healthy man of twenty-one years of age who, 
save for an ocwisioual severe attack of toothache, had enjoyed good health. I found 
him breathing stertorously, cyanotic, and unconscious, and upon taking his wilst 
ho was seized with a general muscular clonic paroxysm, commenciug in the 
muscles of the forearm, and then becoming general throughout the body. Those 
tetanic muscular contractions passed into tonic contractions, and wore most marked 
in the muscles of the hands, forearms, thorax, and face. Tonic spasm continued. 
Dyspiuna became rax)idly worse, owing to the fixity of the respii*atory walls and 
muscles. 

“ With a few clonic contractions of the facial muscles of a hideous, grinning 
character, and screwing together of the mouth by the orbicularis ons, the man 
died. O))isthotonos slight when first soon only. 

Pitiidn MedUio-leyitl and J*athoIo(/ical Interest, — (1) Quantity of drug taken, 
thirteen and a half to eighteen grains, in the readily assimiliible fonn of liq. 
strychniiue, 13.P. ; (2) relatively slow speed (namely, fifteen to twenty minutes) at 
Avhich so large a dose killed when taken upon an empty stomach, for the man 
drank it directly out of tho bottle before breakfast. («‘l) This solution had been kept 
often ex])osed to light for jirobably six yeai’s, but was apparently unaltered as 
regjirds its potency.’* 

The following is rcjported by Dr. S. H. D. Hale, of Southsea, in 
the B. M. J., 2, 1899, p. 10 ' 

“I was called in July% 189S, at 2 p.m., to see a woman who was reported to 
have fallen and injured her head. She was lying semi-conscious on tho floor, with 
a large but not dangerous scalp wound. 

“ On examination it was at once seen that tho injury to her head was not tho 
cause of li^^r symptoms. It transpired that she had swallowed six drachms of tho 
tincture of nux vomica in mistake for another drug. She quickly developed 
sjTuptoms of strychnine poisoning : severe muscular twitchings developing into 
general tetaiiic spasms, and on three occasions definite general convulsions with 
loss of consciousness. During the intervals she was quite lucid and conscious, 
complaining of great thirst, dryness of the mouth and throat, a sufl'oeating 
sensation, and fear of impending death. Her pupils were widely dilated, her lower 
extremities powerless, her skin dry, respirations quick and deep at first, changing 
later into the Obey no- Stokes rhythm ; and the pulse was hard and incompressible. 
The slightest touch roadilj’^ started a general spasm, and she was very intolerant of 
light g.nd sound. Exactly two hours after swallowing the fatal dose she died, 
duiing the third attack of general convulsions, and was not resuscitated after half 

hour’s artificial respiration. 

“ It was found quite impossible to pass the tube of the stomach-pump, as any 
attempt to do so at once brought on tetanic spasms; and on administering 
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ohloi’oform she developed such dangerous symptoms of syncope that this had to be 
abandoned. Ac(X)rdingly one-oi^th of a grain of aponiorphine was injected 
subcutaneously, but this "had no eifect whatever in producing vomiting, the dose 
being repeated in half an hoiu* with a similar negative result. Two doses of chloral 
hydrate one drachm each wore given by the mouth at intervals of half an hour, 
and during the three attacks of general convulsions a drachm of other was injected 
subcutaneously, and hot flannels were applied to the precordial region. 

“ The chief points of interest about this case seem to bo — (1) that the fatal dose was 
three-quarters of a grain of strychnine ; (2) the comparatively rapid action of the 
dose ; (3) that the pupils were widely dilated, and there was loss of consciousness 
on three occasions; (4) the failure of apomoi-phiiie to produce vomiting; and (5) 
the dangerous symptoms induced by the exhibition of chloroform.” 

A criminal case was tried at Lincoliisliire Assizes, November, 1892, 
jB. V- Morgan^ in which the prisoner \vas charged with wilful murder by 
strychnine. 

The following, reported by Dr. Potts in the Lancet^ 2, 1900, j). 486, 
is instructive owing to the manner in wliich the drug was taken, to tlie 
fact that the species of strychnos was an unusual one, and also 
especially to the fact of recovery after what was probably a large dose : — 

I foiuid the patient on the floor in a state of tetanic convulsions and struggling 
violently. From the nature of the convulsions I came to the conclusion that she 
was suffenng from stiychnino poisoning, and at once attempted to produce 
vomiting by administering mustard-aiid-water. Failing in this, I returned homo for 
a stomach-pump. 

** On my return to the house the patient was having an exceedingly sevei’e 
convulsive attack; respiration had ceased; slio had become quite cyaiiosed. The 
pulse could not bo felt at the wrist, the eyeballs protruded from their sockets, and 
the tongue was thrust half out. 

“ It appeared to mo that the patient was dying. Tjuckily the convulsion 
lelaxed, and the tube was passed down to the stomach, and, witli a funnel attacbc'H 
to the other end, her stomach was repeatedly washed out both with warm mustarii- 
and- water and plain warm water. After this liadboon done an immediate iinprovo- 
iiient was noted; the convulsions grow gradually slighter and slighter, until by shortly 
after 11 a.m. she remaiiKKl quiet unless touched. Wo agreed to see her in an hour’s 
time n2 noon). Then the patient stated that she was much better, but complained 
of feelings of great giddiness, with pains in the loins and numbness of the legs. 
When alx^ut to observe the condition of the pupils, wliich were somewhat dilated, 
merely touching the eyebrow produced a coiisideniblo amount of twitching of the 
whole body. Bromide of potassium was now given in small doses. By 4 p.ra. the 
patient had so far recovered as to got vq) and walk up to her bedroom, oii another 
floor. 

“Twitching continued to a certain degree for twenty-four hours afterwards, 
otherwise her recovery was uninterrupted. The patient, a woman sixty-seven years 
of age, was the widow of a herbalist, and she had been in the liabit of taking some 
of her husband’s preparations when she thought fit. The substance that she took was 
a combination of various extracts : the extracts of i^trychnus Jynutil, valerian, and 
one or two others of no impoi tunce. Her statement was that, feeling giddy in the 
morning, she took some of these extracts, thinking they would act as a *pidk-me-up.’ 
She said that she took a little of the first on the end of a knife, mixed it with hot 
water, and drank it oil. She then sat down to her breakfast, taking tea, a little 
bacon, and bread. She felt sick, endeavoured to vomit without effect, and 
slipped off' her chaii* on to the floor, and the convulsive attacks commenced.” , 

For a case of severe vesical spasm following four minim doses of 
the B.P. iiq. strych. vide B. M,J,y 1, 1895, p. 135. 

In 1898, a trial for strychnine poisoning took place wliich is thus 
recorded and commented on by the Lancet, 1, 1898, p. 1628 : 

“On June 6th, the trial of Walter Horsford for the murder of his cousin, v^Limie 
Holmes, a widow, was concluded. After five days’ investigation at the Huntingdon 
Assizes, before Mr. J ustice Hawkins, the prisonei* was convicted and sentencod to , 
death. The facts of the case were biiefly us follows : Horsford, who had recently 
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• married, had received an intimation from Mrs. Holmes that she believed herself 
enceinte, with the implication that he was the author of her trouble. In his reply, 
he repudiated liability on the grounds that she had received monetaiy consideration, 
and expressed a wish that no more letters should be sent to him, as he did not wish 
his wife to know of the relations which had existed between them. In December 
last, Horsford purchased at a chemist’s a large quantity of arsenic, and ninety grains 
of strychnine, alleging that ho wanted them to exterminate vermin. One day, early 
in January, Mrs. Holmes, who had been in her usual health, retired to bed, taking 
with her a glass of water, an unusual circumstance. Shortly afterwards her 
daughter, aged about thiiteen years, found her mother in great agony. The 
neighbours were called in, and Dr. Joseph Herbert Anderson, acting as assistant to 
a local practitioner, was fetched. He found deceased suffering from symptoms of 
stryclinine poisoning and administered antidotal sedatives. Treatment proved of no 
avail, and in a short time the linfortunato woman expired. 

“ At the inquest, Iloftford, in his evidence, denied that he had had immoral 
relations with his cousin, or that ho had visited her, or that he had sent anything 
to her. These statements were demonstrably contrary to fact, for he had been 
twice to see her, and there was the letter above referred to. Ho was arrested on a 
charge (jf perjury, and was subsequently indicted for wilful murder. After Mrs. 
Holmes’s death some letters were found beneath the mattress of the bed, together 
with two papers, one of which, though nearly empty, contained a little strychnine, 
whilst the other held thirty-five giuins of the alkaloid. On one of the packets was 
written ‘ One dose take as told,’ ami also the significant expression It is quite 
harmless.* The analysis of the viscera and their contents revealed the presence of a 
largo quantity of strychnine. From the characteristic symptoms and the chomical 
analysis, there could be no shadow of doubt that the deceased had died from strych- 
nine poisoning. The questions to bo determined were : Was the alkaloid taken by 
accident, or was it administered with a felonious intent ? and if the latter, who was 
the guilty person r' Although strict inquiries were iiriade, none other than Horsford 
likely to bo known to Mrs. Holmes, and to be interested in her affairs, was found to 
have purchased strychnine from the chemists for some distance around. Fortunately 
there was no difficulty in comparing Horsford’s known han<i writing with the 
direction on the packet containing the powder. The likeness between the two was 
so striking that it scarcely needed an expert to appreciate it. Now, whether 
Horsford caused to be administered the poison with the intent to procure aboHion, 
a proposition piu’ely vision aiy, or to compass deaith mattered not. The j^ost-mortem 
examination showed that Mrs. Holmes had not been. pregnant within a short period 
of her death. But oven this mistake as to her condition would not have diminished 
the criminal responsibility, since the Act in considering the peimlties for the pro- 
cui’ing of abortion distinctly says ‘ whether the woman be pregnant or not.’ The 
chief contentions for the defence wore (1) that some other person than 
Hoi’sford might have been the guilty party ; (2) that the strychnine found in the 
papers might have been put under the bed subsequently to the death of Mrs. 
Holmes ; ami (il) ^lat it was not likely' that Horsford, ‘ who only valued Mrs. 
Holmes’s body at half a crown,’ a sum he acknowledged to have given hei*, would 
sacrifice her body and soul at the risk of losing his own life. As regards the first, 
it may bo remarked that there w^as not the slightest testimony that any other 
person than Horsford had any reason for taking her life. The other jioints are too 
puerile to merit discu.ssioii. 

»Sinco jjhe time of Palmer no case of murder by strychnine poisoning so foul 
in every sense of the word has been brought to light as that now under consideration. 
United to his victim by ties of blood, in debt to her morally for the wrong he had 
done to her, Horsford hesitated not to treacherously take th(i life of a lonely widow, 
and make her innocent children orphans, and all for the miserable gain of freedom 
fiH»m the consequences of his lust. The links in the chain, or rather the strands in 
the rope, of evidonco wore so convincing, so natural in tlicii* connection and 
cohesion, that none hut the wilfully blind could for a moment hesitate to endorse 
the verdict.” 


Poisoning by Taxus Baccata, ok Yew. 

Source and Method of Occurrence. — The yew tree {Taau$ 
iTaccata) is indigenous in England, and in the days of bows and arrows 
was largely planted, so that it is now a very common tree. Poisoning 
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by it is almost entirely a matter of accident, and is much commoner in 
cattle than in human beings. The red puli) of tlie fruit has a sweetish, 
pleasant mucilaginous taste, and is innocuous, hut the green seed inside 
the pulp is distinctly poisonous. It is now well ascertained that yew 
leaves and the hard central portion of the berries exert a specific 
poisonous action both on men and cattle. If animals recover from 
the primary eflects, they are liable to die after several days from in- 
flammation of the bowels. On one occasion the author examined the 
viscera of an ox wliicli had died from the poisonous efiects of yew- 
leaves. There was much inflammation, and in some parts of the 
intestines gangrene liad taken place. Infusion of yew-leaves, Avhich is 
popularly called yew-tree tea, is sometimes use/, I foi* the purpose of 
procuring abortion by ignorant midwives. A case of death from a 
l>ersou drinking this infusion is reported in the registration retunis 
for 1838-9. In the returns for 1840 there is also one death of a 
female, ^et. 34, referred to her having eaten the berries of the yew. 
The subject of poisoning by yew-leaves, in reference to their emploj"- 
inent for i)urposes of abortion, has been investigated by Chevalliei*, 
Duchesne, and Reynal Ann. d’Hyg.,'’ 1855, vol. 2, pp. 94 and 336). 

Toxicity and Fatal Dose. — The toxicity of tlie plant is due to 
taxin [Wortle}' (Pharm. Joiir., 23, p. 182) states that it only occurs 
in the male yew : this must be an error, for the fruit is poisonous. — 
Kd.], ail alkaloid obtained 1‘rom the berries and leaves. It is not official, 
but its dose (Martiiulale, Extra Pliarm.’*) is given as one-hundredth 
to one-sixtieth of a grain. It is therefore a dangerous poison. 

There is no record of tlie exact minimal lethal dose, but a tea- 
spoonful of the leaves has proved fatal. A lunatic woman had been 
employed in prejiaring evergreen decorations. Nothing unusual was 
observed by the nurses in attendance until about 10.30 p.m. She had 
had some bread-and-cheese with the other patients, when in about five 
minutes she slipped off her chair almost helpless. Her countenance 
turned of a dusky pallid hue, but there wei-e no cerebral symptoms. 
She vomited a quantity of food mixed with a few bits of yew-leaves. 
She soon passed into a state of collapse, and died in less than three 
hours from her first seizure. She retained her consciousness until a 
few minutes before she died, and admitted that she had eaten some 
little bits of yew, but she did not think anything of it. The broken 
leaflets in the vomited mattei's and the iiortious found in tbe stomach 
and bowels after death did not amount to a teaspoonfiil. Y"evv-leaves 
may thus prove in small quantity a rapidl}" fatal poison. For further 
points vide B. M. J., 2, 1899, p. i377. • 

Duration. — Symptoms appear in an hour or less ; and death or 
recovery ensues within eight or ten hours, but may he delayed for 
longer periods. In tlie non-fatal case infra the symptoms did not 
come on till the fourth day of taking a decoction of the plant. * 

Symptoms. — The symptoms produced by the leaves and berries 
are fairly uniform in character ; convulsions, insensibility, coma, 
dilated pupils, paleness of the countenance, small pulse, and cold 
extremities, are the most prominent. Vomiting and purging are also 
observed among tlie symptoms. The subject of one case, ft girl 
about five years of age, died in a comatose state in four hours aftev 
she had eaten the berries^ and in another case, a boy set. 4 years, died 
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nineteen da.ys after taking the berries, obviously from severe inflam- 
mation of the bowels. The immediate symptoms in the boy were 
vomiting, purging, coma, convulsions, dilated pupils, huiTied respira- 
tion, a small pulse, and a cold skin (see Prov. Jour., November 29th, 
1848, p. 662, and December 27th, p, 708). A tablespoonful of the 
fresh leaves was administered to three children of five, four, and three 
years of age as a vermifuge. Yawning and listlessness soon succeeded ; 
the eldest vomited a little, and complained of pain in the abdomen, but 
the two younger children suffered no ])ain. They all died within a 
few hours of each other. 

A lunatic died from the poisonous effVicts of yewJcaves. The 
deceased was observgd chewing the plant, and before the attendants 
had taken it from him he had succeeded in swallowing a portion of the 
masticated juice. He was soon afterwards suddenly seized with giddi- 
ness, prostration of strength, vomiting, coldness of the skin, spasms, 
and irregular action of the heart. He died in fourteen hours. On 
inspection the stomach was found much distended ; and it contained 
some yew-leaves {Dah. Hosp. Gaz., 1, 1845, p. 109). 

Treatment. — Empty the stomach, and counteract collai^se by all 
general measures. There is no specific antidote known. 

Post-mortem Appearances.— Judging from the effect of the 
plant on cattle, it would seem to have considerable power as an irritant 
to the intestine ; but there is nothing characteristic .about the appear- 
ances, i.e,, pointing to yew, and not to any other irritant. 

A girl, aot. 19, took a strong decoction of the haves to bring on tbo menses. 
The dose taken was a tiimldorful for four successive mornings, Sevoro vomiting 
followt^d, and this was promoted by tepid water. Delirium came on, and the 
patient died eight hours after taking the last dose, it is stated that nothing of 
imporfaiico was revealed by an inspection of the body {Lamidy 1870, 2, p. 471). 
In another case a girl, «et. 13, tot^k the loaves for a similar purpose. Death 
took place rapidly, without any other symptoms of poisoning than vomiting. On 
inspection there was congestion of the membranes of the brain, liver, and kidneys, 
a greenish colour of the contents of the stomach and intestines owing to the 
fragments of yew-loaves, and stellated inflammation of the mucous menibrane of 
the stomach and bowels. 

A child, aged three years and a half, ate a quantity of yf w herrhs. In an houi* 
afterwards the child appeared ill, but did not complain of any pain. It vomited 
part of its dinner, iqixod with some of the bemes, A medical man was sent for, 
but the child died in convulsions before he arrived. On inspection the stomach was 
found filled with mucus, and the half-digested pulp of the berries and seeds. 
There were patches of redness in the mucous membrane, and this was so much 
softened that it could bo detached with the slightest friction. The small intestines 
were also inflamed. 

A luniijic ate a quantity of the herries, and seven hours afterwurds ho was found 
dead sitting in a chair. On inspoctiou of the body the right cavities of the heart 
were distended with fluid blood of a dirty piiim colour. The mucous membrane of 
the stomach was reddened and softened with xiatches of black congestion. The 
duodenum was in a similar state. In the lower i)ui*t: of the small iutostines there 
wfis a mass of the berries. The liver and other soft organs were much congested 
(ilfcf/. Times and Oaz,, 1870, 2, j). 446; see also 1871, 1, j). 386, for another fatal 
case). 

Analysis. — Fragments of the leaves or the hemes may be found 
in th® stomach. The yew and the savin are the only coniferous 
poiso^ious trees which are likely to require separation. The apex of the 
leaf of the yew is not so pointed as that of the savin, and the }'ew-leaf 
does not possess the peculiar odour of savin when rubbed. Yew 
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berries are seen in autumn ; thej*^ are about the size of a pea, of a 
light red colour, dull on tlie surface, and translucent. They are open 
at the top, allowing a hard brown kernel to be seen. This is of an 
ovoid shape, and it forms the greater part of the berry. The line red 
skin contains a colourless and I'emarkably viscid or adhesive juice, 
which reddens litmus paper, and has a sweetish taste. 

Taxin may be sought for b^^ the ordinary process for obtaining 
alkaloids. 

Cases. — In 1902 a trial took place (12. v. Pyaiy Lancaster Ass., 
Mai'ch, 1902) before Mr. Justice Bucknill in which the prisoner was 
charged with administering yew to a woman with intent to procure 
abortion. The ju-isoner was acquitted on the ground that she did not 
know that the girl was pregnant. The case is thus recorded by Dr. 
Barling : 

A pan was filled with loaves and twigs of yew, filled with water, and boiled for 
several hours. A toacupful w'as taken three times a day. For three days nothing 
was noticed. On tho foiuth day the girl comi>lained of ‘‘pins and needles ” in the 
epigastrium, followed by nausea and constant pain. On the seventh day she 
vomited. The pain got worse, and she had diaiTlioea. At the end of a fortnight 
she could hardly stand, and one night became unconscious. The stuff was 
discontinued, and she rapidly recoveicd. 

Poisoning by VANiLiiA. 

Source and Method of Occurrence. — The familiar flavouring 
agent is pi obably n synthetic product, thougli it should be the product of 
the vanilla iflant. 1’ho following is from the B. ill. J., 2, 1899, p. 934 : — 

‘‘Nineteen persons, one of whom subsequently died, suffered severely, 
Wasserinann tells us (Zdtsch. /. Didtet. und Physik. Therajne^ 1899, 
Bd. 3, lift. 3), from the effects of eating some viinilla ‘ cream.’ This 
was com[)Osed of milk, eggs, sugar, and flavoured vvitli vanillin (the 
commercial article prepared from coniferin). The dish had been 
cooked in the evening und ullow^ed to stand, uncovered, in the dining- 
room till noon next day. Investigation showed that the eggs and 
sugar were good, that the milk alone was harmless, and that the 
vanillin was pure. The fact that tlie cook and landlady, who had 
merely tasted the dish, had also become seriously ill, suggested the 
idea that the poisonous agent might have undergone further develop- 
ment after being swallow'ed — that is, that it was bacterial. Wassermann 
boiled three flasks containing respectively plain milk, milk flavoured 
with vauillii), and a solution of vanillin in water, tlien let them stand 
eighteen hours at a tempei aturo of 37° 0. (98’6° F.). Some of the 
contents of each flask weie injected into mice. The milk flavoured 
with vanillin was poisonous, the other two harmless. Filtration 
through a Berkeield filter rendered this poisonous milk inert, while a 
mixture of milk and vauillij] kept for eighteen Lours on ice, instead 
of at a temperature of 98*6° was harmless also ; 0*02 to O’l per cent, 
crystalline vanillin added to culture media was found (1) to inhibit the 
growth of aerobes (Klebs-Loeffier, pneumococcus, etc,), (2) to assist 
that of anaerobes (tetanus, anthrax, etc.), (3) and to have no •effect 
either way on Ikcultative aerobes (typhoid, coli communis). It was 
therefore concluded that the milk had been contaminated witlf, 
anaerobic bacteria, whose development had been assisted by the 
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• vanillin. The exact variety of bacterium was not discovered. The 
symptoms were choleraic : low temperature, great prostration, lassi- 
tude and headache, severe vomiting and diarrhoea, cramps in the calves 
and thighs, frequent micturition, thirst, etc. llecovery took place 
gradually. Wassermann quotes several other cases of vanilla poison- 
ing in which the vanilla pod, and not vanillin, had been employed. As 
regards prophylaxis, the only thing to be done is to see that the milk and 
other ingredients of the dish are pure. As these anaerobic bacteria resist 
boiling, precautions against contamination must begin at the dairy.” 

Poisoning bv Veratbum Abhum and Viride. 

Source and Method of Occurrence. — Neither of these plants 
is British. Their toxic princqiles have been investigated by Wright 
and Luff, who found veratrine and cevadine, Taylor stated that he 
never met with a criminal case of poisoning by veratiine. The common 
veratrine of the shops is sometimes given medicinally in doses of one- 
sixth of a grain. It forms a gre3^ non-crystalline powder, scarcely 
soluble in water even on boiling ; but is more readil}' dissolved by 
alcohol and ether. It has a slight alkaline reaction, and combines 
with acids, forming soluble salts. 

Toxicity and Fatal Dose. — Luff (‘For. Med.’) states that vera- 
trine first stimulates and then paralyses both motor and sensory nerves. 
A physician prescribed medicinally for a lady one grain of veratrine 
divided into fifty pills, and three were directed to be taken for a dose. 
Not long after the first dose had been swallowed the patient was found 
insensible, the surface cold, the pulse failing, Jind there was every 
symptom of approaching dissolution. She remained some hours in a 
perilous conditioi], but ultimately recovered. Supposing the medicine 
to have been well mixed, and the pills equally divided, uot more than 
one-sixteenth of a grain of veratrine was here taken. This case in'oves 
that the alkaloid is capable of exerting a powerful effect. Death has 
taken place after taking about eighteen grains of powdered veratruui 
root, but recovery lias occurred after much larger quantities of the root 
have been taken (Luff). 

SymptOUlS.-T'In one case, salivation and profuse sweating occurred ; 
Vomiting was frequent ; great oppression was felt in the epigastric 
region, together \vitli soreness of the throat and profound prostration; 
there was no diarrhoea. Kecovery took place under prompt treatment. 
In anotlier case reported by Blake nearl^'^ three grains of veratrine 
were accidentidly swallowed b^^ an adult. The patient complained of 
giddiness, sickness, constriction of the throat, thirst, diarrhoea with 
tenesmus, and a tired, weak, faint feeling. Tlie tongue was swollen, 
and the mouth and throat were sore ; the pupils were extreniel}" con- 
tracted, the respirations hurried, and the pulse was quick and small ; 
micturition was frequent. A continued tingling was felt over the entire 
bodj", with now and then intolerable fits of itching in different parts ; 
there was no sneezing. Eecoveiy took place under treatment, the 
irritatum of the skin being the last symptom to subside (Mann). 

TBOatmeilt must be on general principles, the same as for 
atonite (Luff). 

Post-mortem Appearances. — Nothing characteristic. 
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Analysis. — Veratrine has a hot, aoi’id taste, without any bitterness. 
Strong nitric acid gives to it a light red, turning to an ochreous, colour. 
Diluted sulphuric acid, when heated with the powder, or a residue 
containing veratrine, produces an intense crimson-red colour. Boiled 
with strong hydrochloric acid, it yields a fine purple colour. It under- 
goes no change of colour with iodic acid or sulphomolybdic acid. 

Mann adds the following tests : — Applied to the mucous membrane 
of the nostrils, veratrine causes violent sneezing. A drop or two of strong 
sulphuric acid added to a little veratrine in a watch-glass and well 
mixed develops a yellow colour, which quickly changes to orange and 
finally to cherry-red. If the mixture is warmed it becomes red immedi- 
ately. Saliciii treated with sulphuric acid turns red immediately 
without heating. Narcotine gives a similar reaction, but takes hours 
to acquire the red colour. Hydrochloric acid with veratrine produces 
no change until the mixture is heated, when it becomes red. Sulpho- 
molybdic acid added to a fragment of veratrine produces a brick-red, 
wliich becomes dirty brown, greenisli, and finally blue. If a little 
veratrine is mixed with five or six times the amount of cane-sugar, and 
moistened with concentrated sulpliuric acid, a yellow colour is first 
produced, which changes to green and finally to blue. With ammonium 
selenate and sulphuric acid veratrine yields a brownish yellow, which 
changes to rose-red.’’ 

08.86. — A gentleman swallowed experimentally one drachm of 
tincture of green hellebore (yeratrum viricle), equal to twelve grains of 
the powder. He was found soon afterwards in a collapsed state, the 
features sunk, the skin cold and covered with a profuse clammy sweat, 
the pulse scarcely perce[)tible. He complained of intense pain in the 
region of the stomach. TJiere was no purging. These symptoms were 
relieved by treatment, and the next morning the patient had recovered 
(Med. 'Times and Gaz., 1863, 1, 5). 


Group 8.— POISONS OF ANIMAL ORIGIN. 

As a group poisoning by foodstuffs should here come in, but that 
subject is best ke|)t to itself as another group. This exclusion leaves 
us then only caiitharides and snake venom to deal with. 

Poisoning bv Cantharides. 

Source and Method of Occurrence. — The substance is the 
dried body of a beetle {Cantharis vesieatona)^ used in medicine ex- 
ternally as an irritant and internally (very seldom used) for its effect 
upon the kidneys (stimulant). Cantharides have been not infrequently 
administered, either in the state of powder or tincture, for the criminal 
purpose of procuring abortion, but they are not often a cause of death 
in this country. Out of 1,620 fatal cases of j^oisoriing in four years 
there were only two whicli were ascribed to cantharides. 

The only official preparation for internal use is the Tincture dose 
2 to 5 mitums, or 5 to 15 minims for one dose. c 

Toxicity and Fatal Dose. — The quantity of this poison required 
to produce serious symj.toins, or to destroy life, has been a frequent sub-; 
ject of medico-legal inquiry. Doses above a drachm of the tincture are 
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■ likely to be injurious, and to give rise to symptoms of poisoning. On a 
trial which took place at Aberdeen, in 1825, it appeared that a drachm of 
the powder had been administered ; severe symptoms followed, but the 
person recovered. A witness said he had given ten grains of the 
powder as a medicinal dose. In three cases, a drachm of the powder, 
mixed with six ounces of rum, was taken by each person, robust healthy 
negroes. They suffered severely, but recovered in about ten days. 
In these cases, imtation of the urinary organs did not appear until 
after the men had been bled. 

The smallest quantity of the powder which has been known 
to desti'oy life was in the case of a young woman, quoted by 
Orfila. The quantity.talceu was estimated at twenty-four grains in two 
doses. She died in four days ; but as abortion preceded death, this 
may have been concerned in accelei’jiting that event. Her intellect was 
clear until the last. In one instance a man recovered after having 
taken two drachms (Med. Gas., vol. 42, p. 873). An ounce of the 
tincture has been known to destroy life. This dose was taken by a 
boj’’, ajt. 17, and he died in fourteen days. This is, perhaps, the 
smallest dose of the tincture which has proved fatal, h’our di’achms 
and even six drachms have been taken ; and although the usual 
symptoms followed, the parties recovered. The last case was the 
subject of a trial at the Central Criminal Court in September, 1836. 
Six di-achma of the tincture were administered to a girl set. 17. The 
questions here arose whether half an ounce was sufficient to kill a person, 
as also what proportion of cantharides was contained in an ounce of 
the tincture. One ounce of the tincture is equivalent to six grains 
of the powder ; but as the projtortion of cantharidin, the substance 
on which the poisonous pro 2 >erties depend, is subject to variation, 
it is not unlikely that the tincture varies in sti'ength. A case is quoteil 
by Pereira (“ Mat. Med.,” 4th ed., vol. 2, j^art 2, j). 750) in which it 
is said six ounces of the tincture Avere taken by a man without causing 
dangerous symptoms. This must liaA'-e been an unusually weak pre- 
I)ai-ation, and probably the insects from which the tincture was made 
contained little or no cantharidin. The same writer mentions a case 
within his oavu knowledge in which one oimco of the tincture caused 
serious symjAtoms, The powder cannot be so readily administered as the 
tincture, since a lai ge portion of it floats for a time on anj’^ liquid with 
AA’hich it is mixed, and attracts attention by its ])eculiar aiApearance. 
At the Liverpool Lent Assize, 1861 (if. v. Wilkins), a man Avas 
indicted for administering iJOAvdered cantharides to a Avoraan. 

Tho prisoner had mixed it in a cup of tea ; the prosecutrix took a portion of 
the tea, and suffered from vomiting and other symptenns produced by this sub- 
stance ; she skimmed a quantity of tho powder from the tea, on which it floated, 
and its nature was then detormiuod. Tho prisoner was convicted of the act of 
administration, but a question arose in reference to tho intent. 

The jury found that he had administered the powder with the 
intent to excite the sexual i)assion of the Avoman, for which the new 
statute had not provided, as this makes the offence to depend only on 
the intent to injure, aggrieve, or annoy. 

Symptoms. — ^When taken in powder, in the dose of one or two 
drachms, it gives rise to the following symptoms : a burning sensation 
in the throat, great difficulty of SAvallowing, violent pain in the 
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abdomen, nausea, and vomiting of bloody mucus ; there is also great 
thirst and dryness of the throat, and in a few cases observed by 
Maxwell salivation was a prominent symptom. As the case proceeds 
a dull heavy pain is commonly experienced in the loins, and there is 
an incessant desire to void urine, but only a small quantity of blood 
or bloody urine is passed at each effort. The abdominal pain becomes 
of a violent griping hind. Purging may supervene; but this is a 
sym]>tom which is not always observed : the matters discharged from 
the bowels are mixed with blood and mucus, and there is often 
tenesmus (straining). In these, as well as in the vomited liquids, 
shining green or copper-coloured particles may be commonly seen on 
examination, whereby the nature of the poison, if it has been taken in 
powder, will he at once indicated. After a time there is severe 
priapism, and both in the male and female the genital organs are 
swollen and inflamed. In one instance, observed by Pennra, abortion 
was induced, probablj" owing to excitement of the uterus from the 
severe aflection of the bladder, for there is no proof that this substance 
acts directly on the uterus to induce abortion. With respect to the 
aphrodisiac propensities said to be caused by cantharides, these can 
seldom be excited in either sex, except when the substance is 
administered in a dose which would seriously endanger life. When 
the case proves fatal, death is usually preceded by faintness, giddiness, 
and convulsions. Tlie tincture of cantharides produces similar 
symptoms. They are, however, more speedily induced, and the 
burning sensation and constriction of the throat and stomach are more 
strongly marked. This symptom is often so severe as to render it 
impossible for the person to swallow, and tlie act of swallowing gives 
rise to excruciating pain in the throat and abdomen. Cantharides 
have been in some cjises wantonly used, and with great danger to 
life, with a view of exciting sexual feelings. The doses in which it has 
been given have been such as to cause symptoms of irritant poisoning. 

In November, 1859, six female servants in a gentleman’s family, as well as the 
master and mistress, were attacked with the symptoms of poisoning by cantharides. 
It appeared that the coachman of the family had shortly before the occurrence 
imrchased an ounce of this poison ; that he had put the cantharides into beer and 
colfoe, and had thus poisoned the whole household. He was tried, but acquitted 
of any indictable offence, on the ground that his intent was not to murder. It was 
this case which led to an alteration in the law. 

Treatment. — Empty the stomach and treat on general principles. 
Fatty substances must be avoided (Mann). 

Post-mortem Appearances.— In one well-marked instance of 
poisoning by this substance, the whole of the alimentary canal, from 
the mouth downwards, was inflamed. The mouth and tongue seemed 
to be dej^rived of their mucous membrane. The ureters, kidneys, and 
internal organs of generation were also inflamed. In another instan\;e 
in which an ounce of the tincture was swallowed, and death did not 
occur for fourteen days, the mucous membrane of the stomach was not 
inflamed ; but it was pulpy and easily detached. The kidneys were, 
however, inflamed. The brain has been found congested^, and 
ulceration of the bladder is said to have been met with, TheJ![e are 
few fatal cases reported in which the appearances have been accuratelj’ . 
noted. Indeed, the greater number of those who have taken this poison 
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have recovered. In a case which occurred to Saunders, death took 
place in about twenty-four hours. The deceased must have taken the 
greater part of half an ounce of cantharides in powder. The 
symptoms were such as have been above described. On inspection the 
vessels of the brain were filled with dark-coloured blood, and the 
ventricles were distended with serum. Both lungs were higlily 
engorged with dark-coloui ed blood. The gullet was partially inflamed, 
and there were patches of inflammation on the mucous coat of the 
stomach, which had become detached in several places. The same 
inflammatory aiDpearance existed in the small intestines, in the folds of 
which the powder of cantharides was abundantly present. The vessels 
were distended, and J,he liver was engorged with dark blood. The 
gall-bladder was much distended with bile, and none of this secretion 
appeared to have i)assed into the bowels. The spleen and kidneys 
were highly congested ; the ureters were inflamed ; the bladder was 
contracted and empty, and its internal surface pale. The glittering of 
the particles of cantharides on the viscera during the inspection by 
candlelight was very remarkable {Med. Times, February 8rd, 1849, 
p. 287). Cantharides powder has no local chemical action: the 
poison is a pure irritant, and the effects observed on the stomach are 
entii’ely due to irritation and inflammation. 

Analysis* — The wingcases and other parts of the beetle must 
be carefully looked for, vide p. 368. 

Cantliaridin is a neutral ciystallisable principle. 

t'ov the detection of cantharklin, which forms on an average only 
^^th part of the flies, acidify and digest the suspected solid or the 
liquid contents of the stomach (evaporated to an extract) in successive 
quantities of ether, concentrate these ethereal solutions by slow evapo- 
ration, and then observe whether the concentrated liquid applied to 
the skin of the lips, or the lobe of the ear, produces blistering. I’he 
j^^th of a grain of cantliaridin dissolved in ether is said to possess 
blistering properties. For the detection of the powder, the suspected 
liquids, mixed with alcohol, should be spread on sheets of glass, and 
allowed to evaporate siiontaiieously to dryness. The shining scales 
will then be seen, on examining by reflected light either one or both 
surfaces of the gla^s (“ Ann. dTlyg.,’* October, 1842). As the powder is 
insoluble in water, some portion of it may be obtained by washing and 
decantation. Tlie sediment nmy he examined on a glass slide with the 
microscope. 

Chloroform may be used for the sejiaratioii of caiitharidiii from the 
tincture ai‘ from an alcoholic or aqueous extract of the contents of the 
stomach. An ounce of chloroform may be frequently shaken with the 
acidified suspected matters and left in contact with them twenty-four 
hours. The chloroform is then seiiarated b 3 ^ a funnel, filtered, and 
allowed to evaporate spontaneously in a watch-glass. A pellet of lint 
of the size of half a pea, pulled out, is moistened with a drop of olive- 
oil, and the residue in the vsratch-glass taken up b}^ it. This is placed 
upon the arm, lobe of the ear, or lip, ajid covered with goldbeaters* 
skin. , Wlien taken off in three or four liours, the skin is very red, and 
on w^ing it with chloroform a vesicle may have been produced (Chem. 
News, Februarj^ 14tli, 1863, p. 78). The quantity of cantliaridin 
detected in this way has amounted to onl)^ the ^ th part of a grain. 



832 


SNAKE POISONING. 


This mode of operating is preferable to the use of ether, as cantharidin 
is less soluble in ether than in chloroform. Half an ounce of the 
tincture of cantharides will yield to chloroform a crystallisable principle, 
haying the characters assigned to cantharidin. In practice it will be 
found advisable to concentrate the liquid as much as possible before 
adding the chloroform. 

The evidence of the presence of cantluirides, or of their having been 
taken, is necessary to support a criminal charge ; for however unam- 
biguous tlje peculiar eflects on the generative and urinary apparatus 
may appear to render the symptoms produced b}*^ this poison, the 
medical jurist should be aware that similar symptoms ma}^ proceed 
from disease. An important case of this kiivl has been reported 
{Med. Gaz.^ vol. 12, p. 431). 

A young lady was suddeulj'^ seized with vomiting, thirst, pain in the loins, 
sti'angurj", and considerable discharge of blood from the urethra ; the generative 
organs were swollen and painful. She died in four days. She was governess in a 
family, and there was some suspicion that she had been poisoned with cantharides. 
The stomach and the kidneys were found inflamed, and the bladder also. This 
contained about two ounces of blood. No poison was detected ; and indeed it was 
pretty certain, from the general evidence, that none could have been taken. 

Cases. — At a meeting of the Royal Academy of Medicine in Ireland 
in May, 1904, Dr. F. C. Martley brought forward a case in which an 
elderly woman had been poisoned by cantharides. About an ounce of 
the powdered drug had been administered to her in a glass of rum, but, 
in spite of the amount having been so large, she survived for thirty-one 
and a half hours. 


Snakk Poison. 

Source and Method of Occurrence. — Luckily there is appa- 
rently in England only one species of snake the bite of which is to be 
feared, and even that is rare except in certain parts, and but seldom, 
if ever, voluntarily attacks a human being, so that the exj)erience of 
Englisli medical men in snake bites is practically nil. Far otherwise 
is the experience in our Indian possessions, where poisonous snakes 
abound, and take a very large toll of human lives annually. 

Toxicity and Fatal Dose.— Dr. Fraser, of Edinburgh, and Dr. 
Calmette, ut Paris, stand out as the chief investigators of the toxicity 
of snake venom, and to their published writings the reader is referred. 
Vide also Lancet^ 1, 1904, p. 349, for an article by Di*. Leonard Rogers 
on the action and treatment of the poison. A valuable table is tliere 
given. Here we can only refer to the well-known fact that snake 
venom is comparatively inert when swallowed. * 

Duration. — The action of tlie poison is remarkably rapid, death 
taking 2 )lacc frequeiitlj^ witliiii a quarter of an liour and usually within 
a few hours. ^ 

Symptoms. — Collapse and cardiac failure are the main symptoms. 
For details the articles referred to above must be consulted. 

Treatment. — Unless some of Dr. Calmette's (or other) anti-venine 
be at liand, treatment can only be symptomatic. The following is 
interesting {Lancet^ 2, 1901, p. 622) : — • 

“ Dr. Caliaetto, the director of the Pasteur Institute at Lille, has, a8-eve^y ono 
knows, discovered a curative serum for the effects of snake-bite. This serum ho 
l)rei)ares with his own hands in his own laboratory by immunising animals with 
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successive doses of snake venom. He was only the other day severely bitten 
a trigonocephalus. This, however, was not due to any carelessness ujKjn his part, 
for he takes every precaution in collecting the venom and has invented a kind of 
forceps which he introduces into the cage, and with which ho seizes the head of the 
snake so that it cannot escape. The cage is then opened, and the snake being foro^ 
to open its mouth, the venom, which appears in drops at the points of the fan^, is 
collected in a Pravaz syringe. Despite all precaution the forceps must have 
slipped, for Dr. Calmette was severely bitten on the right hand, and the venom of 
the trigonocephalus is extraordinarily rapid in its action. Dr. Calmette without 
delay gave himself an injection of his anti- venomous serum, but nevertheless the 
hand swelled up, and acute fever set in ; but by the afternoon of the same day 
J)r. Calmette was sufficiently recovered to attend a sitting of ^e Conseil-G^njSral 
of the Department, at which he argued in favour of a grant in aid of the sanatorium 
which he has undertaken to found at Lille. On the following day he was perfectly 
well, having thus afforded in his own person, albeit unwillingly, a convincing 
proof of the efficacy of his excellent remedy.” 

Strychnine injected hypodermically is also of use*(La7iccf, 1, 1895, 
p. 646. Vide also Lancet^ 2, 1899, p. 609). 

Group 9.— POISONING BY FOODSTUFFS. 

Source and Method of Occurrence. — Ballard has summarised 
the results of fourteen instances of so-called ‘‘food-poisoning** out of 
a still larger number (Twentieth An. Rep. Local Gov. Bd., 1890-91, 
Sup., p. 1891). He states that what is commonly met with is, that a 
person at a varying period after eating the iioisonous food, often, and 
indeed usually, without any ])reliminary warning, is suddenly attacked 
bj’’ the initial symptoms, which may be rigors or one or other of the 
following symptoms : faintness, muscular weakness, and prostration, or 
giddiness, abdominal pain, vomiting, and diarrhoea, followed by fever, 
intense thirst, and more or less violent headache, and pains in various 
l)arts, and a variety of other nervous phenomena, such -as muscular 
twitchings, various disturbances of vision, dilatation of the pupil, or 
drowsiness. Perhax)s at some j^eriod there is an eruption of the skin, 
and later on siipi^ression of urine. Convalescence is af>t to be prolonged, 
and is sometimes accompanied by some desquamation of tlie cuticle. 
The post-mortem appearances are inflammatory, haemorrhagic, or 
destructive cliangesviu the stomach and intestines, i^neumonic engorge- 
ment or a haemorrhagic condition of the lung tissue, and inflammatory 
changes in the kidneys. In such cases the symptoms are caused by 
one or other or both of two things : a living microscopic organism 
and an organic chemical imison of greater or less virulence. Dr. 
Ballard’s sdiimmary is however incomplete, for there are several ways 
in which foods may poison, and it is exceedingly important to bear them 
in mind. 

1. The so-called food may not be fit for human consiimj^tion 
originally ; e.r/., certain molluscs, fungi, fish, etc., etc., eaten in 
ignorance. 

2. The food itself may be perfectly wholesome in every way, but 
it may disagree with its host from (a) unsuitability to circumstances 
as to ag|9, exercise, illness, etc. ; (6) idiosyncrasy. 

3. il’he food may contain definite poison owing to the animal having 
fed on plants poisonous to human beings {e,g., belladonna), or it may 
eontain definite metallic poisons. 

M.#. VOl! II. 
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4. It may have iu it the germs of specific infectious diseases ; 
typhoid in oysters, scarlet fever or diphtheria in milk. 

6. It may have in it pathogenic (to man) bacteria of the pyogenic 
or other non-specific class. 

6. It may have iu it simple chemical products of decomposition, 
which act as irritants to the alimentary canal of the host (toxalbumoses 
or ptomaines). 

7. It may liave parasitic worms in it in some stage of development. 
Method.—!. Food (so-called) originally unfit. Particulars 

under this head need hardl}'' be given (jyide “ Fungi Poisoning,’* and 
some of the cases below under 26 are doubtless of the same natiu'e). 

2. (a) Unsuitability. — It is unnecessary to more than mention 
this. When “ the baby gets what we have ourselves,” there is no need 
to go farther for an explanation why it does not thrive. A pai ticularly 
flagrant example was the subject of an inquest on March SOtli, 1904, 
before Mr. Troutbeck, in which a child died as the result of being fed 
on tinned milk and a food prepared by a local chemist. 

(6) Idiosyncrasy. — On this subject Dr. Taylor wrote : — 

Certain kinds of animal food are found to j)roduce occasionally 
symptoms resembling those of irritant poisoning. In some instances 
this poisonous effect appears to be duo to idiosyncrasy, for only one 
person out of several may he affected. These cases are of importance 
to the medical jurist, since they may give rise to unfounded charges 
of criminal poisoning. In the absence of any demonstrable poison, 
we must test the question of idiosyncrasy by observing whether more 
than one person is affected, and whether the same kind of food given 
to animals produces symptoms of poisoning. If, with this latter 
condition, several persons are affected simultaneously, we cannot refer 
the effects to idiosyncrasy ; they are most probably due to the presence 
of an animal poison. Among the articles of food which have caused 
symptoms of irritant poisoning may he mentioned — 

Poisonous Fish^ Mussels, — Of all the varieties of shell-fish none 
have so frequently given rise to accidents as the common mussel. The 
symptoms which it produces are uneasiness and sense of weight iu the 
stomach ; sensation of numbness in the extremities ; heat, dryness, and 
constriction iu the month and throat; thirst ; shivering ; difficulty of 
breathing; cramps in the legs; swelling and inflammation of the eyelids 
and face ; a profuse secretion of tears ; and heat and itching of the skin, 
followed by an eruption reseinblijig nettle-rash. These symptoms are 
sometimes accompanied by colic, vomiting, and purging. They may 
occur within ten minutes or a quarter of an hour ; but their jippearance 
has been delayed for twenty-four hours. There is generally great 
exhaustion and debility. These symptoms have proceeded from the 
eating of not more than ten or twelve mussels. Two cases, reported 
hy Christison, proved fatal, the one in three, the other iu about swell 
hours. Ill general, however, especially when there is free vomiting, 
the ])atients recover. In the inspection of the two fatal cases above 
mentioned, no appearance was found to account for death. 

‘‘ A inan ate about twenty mussels. He soon began to have nausea 
and griping pains. In half an hour he vomited and was purged 
several times. He then felt faint and dizzy. When seen two’ hours 
and a half after eating the fish he was collapsed, and the pulse was 
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• almost imperceptible, though not much increased in frequency. The 
pupils were natural. There was loud wheezing and rattling respiration, 
interrupted by frequent yawnings and sighings. Notwithstanding free 
stimulation with brandy, the patient was continually fainting ; and he 
had frequent attacks of clonic spasms of all the muscles of the body. 
He was calm and conscious, had no pain, but complained of great 
thirst. There was itching of the skin, and an erythematous rash on 
the chest. Under the administration of opium and ether this con- 
dition speedily passed off*' {B, M. </., 1882, 1, p. 939). 

Tlie symptoms are not, however, invariably tliose of irritant 
poisoning. A man who ate two or tlu'ee quarts of mussels scraped off* 
a vessel when admittei^ into hospital was absolutely unconscious. His 
face was livid, tlie pulse almost imperceptible, and he breathed only 
once or twice per minute by convulsive gasps. The pupils were 
widely dilated, and the reflexes abolished. Clearly he was asiffiyxiated, 
and died about ten hours after he was discovered in an unconscious 
state. Two other men suffered to a less degree at the same time 
{Lancet^ 1888, 2, p. 568). 

Sogers has recently described a chronic form of mussel-poisoning 
among the inhabitants of Ticrra del Fuego, who eat mussels, eleven to 
twenty-two pounds daily, almost to the exclusion of any other kind of 
food. The symptoms are marked icteric discoloration of the skin, 
enlargement and subse(iuent atrophy of the liver, and haemorrhages 
from the miujons surface ushering in death. When the mussels are 
ill good condition they are seldom injurious ; but when they are thin 
they arc often poisonous. Segers attributes this to tlie death of large 
numbers of mussels, their decomposition, the consequent promotion 
of poisonous ptomaines, and the absorption of these by the living 
mussels (ZVm/a of Buenos Ayres, July 23rd and August 1st, 1891; 
J?. M. J., 1891, 2, Sup., p. 169). 

The poisonous action of mussels can be referred neither to putre- 
faction nor disease, nor in all cases to idiosyncrasy, since in one 
instance tliose mussels only which had been taken from a particular 
spot were poisonous; all persons who partook of them suff*ered, and a 
dog to which some of them were given was killed. Brieger has obtained 
from poisonous mussels a poisonous ptomaine, mytilotoxine, to which 
he has assigned the dclinite formula CgHisNOa, and to which he 
attributes the toxic effects of mussels Die Ptomaine ’*). 

A fatal case came under Sir Thomas Stevenson’s notice in 1895, and 
another was the subject of an inquest at Bolton in February, 1904. 

It is pi-obable that in some at least of the above cases some of the 
other factors mentioned above came into play. Of other well-known foods 
which some people cannot touch, strawberries, cheese, and eggs are 
the best examples. The editor knows personal friends of his own who 
sai^r severely from (even unconsciously) partaking of these articles. 

Linseed can hardly be called a food, but for all that it is a food for 
domestic animals, and certainly one would have no dread of it if eaten, 
so that the following case is well worth recording as one of peculiar 
idiosjui^rasy. It is published in the Lancet^ 2, 1903, p. 1428, by Dr. 
Hollic^^ of Knowle ; — 

• “ The patient, a robust man, five feet ten iuchos in height, and weighing fourteou 
stones, consulted me on May ii^th, 1903, for an infiamed and protruding internal 
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hcemorrkoid wKich had recently come down as a result of sitting on a damp carriage . 
cushion. The pile had become strangulated by the extei-nal sphincter, and was 
giving him very severe pain. I omerod him to oed, and as he hud already applied 
anodyne ointments and lotions without obtaining relief, I also directed a hot 
linseed-meal poultice' to be applied to the inflamed and ])ainful hcemorrhoid. This 
was done at about 3 p.m., ana within four hours afterwards the patient expeiienced 
the following symptoms, which I have recorded in his own words : — 

^ To commence with, I experienced a peculiar sensation in the throat and 
mouth, as though they were lined with velvet, the throat contracting considerably ; 
there was a scaly feeling in the skin of the hands and feet. The skin all over my 
body, but more particularly on the thighs and legs, went “ anserine,” having thb 
appearance as though a small bladder of water surrounded each hair at its root ; 
the skin changed to a colour between that of rod and purple; after this the 
irregularities on the skin became more pronounced. My face was discoloured, and 
there was a rush of blood to my head. This discoloratioj. of skin was accompanied 
by irritation. My hearing was afVected. 1 went very deaf, and I was also unable 
to see well. My heart was beating very forcibly and rapidly, and I had a 
strong hysterical feeling. 1 counted my pulse, and timed it to be 120 per 
minute. I felt on the border of delirium. My chest seemed restricted, par- 
ticularly at the lower part. These symptoms lasted about three-quarters of an hour, 
and on' diarrhoea supervening they were very much mitigiited. 1 then had an 
attack of vomiting, the vomit being of a dark colour, although I had taken nothing 
but milk foods for the past forty-eight hours. After this the symptoms gradually 
passed off, the velvety feeling at the throat and mouth being the last to disappear. 
On two previous occasions I had been “ poisoned” by linseed. On the first occasion 
I was walking through a field in the east of England where labourers wei-e engaged 
in the operation of stacking the linseed, and I ate a few of the seeds. Within three 
or four hours afterwards 1 experienced 8ymx>toms similar to those narrated above, 
only to a loss degree. 1 ate about twelve seeds only, and the duration of the 
symptoms w'as from two to thi-eo hours. About two years afterwards I ate two 
lozenges of linseed and liquorice,” and the same symiitoms were again exiierienced.* 

“The patient sent for me at 8.30 p.m., and, us he resided some distance out in the 
country, I did not see him imtil 9 p.m. — i.e., two hours after the commencement of 
the symptoms. He was then in a state of collapse, with quick and feeble pulse, a 
feeling of nausea, and with cyanosed condition of the face and extremities. Uis 
respiration was quiet, and the diarrhoea h<ad ceased, but he had a marked condition 
of cutis anserina. He lay curled up on his side in bed, and was very prostrate ; he 
at once told me that ho had boon poisoned by linseed, as recognised from his 
i>revious experiences. He was given an ounce of brandy in hot water, and hot 
bottles were placed to his feet and body’^ ; ho passed a good night, and on the next 
day was in normal health again.” 

8. Poison in the Food from the Plants on which the 
Food-giver fed or Metallic Irritant. — Tlie milk and t heese of some 
of the North American provinces is said to be occasionally rendered 
poisonous by the fact that cows pasture at certain seasons on vegetables 
of a noxious kind. In 1865, twelve cases of poisoning from this cause 
were reported. The symptoms came ou in about three hours after 
the cheese had been eaten. There was severe pain in the stomach, 
cramp, violent vomiting of a greenish fluid, soreness of the throat, 
and a cold clammj' condition of the skin. All recovered, recovery being 
preceded by profuse perspiration {Edin. Med. Jour., 1865, 1, 864). 

Vaughan attributes the poisonous character of decomposed cheese 
to a ptomaine, tyrotoxicon (diazobenzene but 3 'rate), which has been 
isolated from poisonous cheese and milk. 

As pork is sometimes salted in leaden vessels, lead may be found 
in it. 

Poisoned game is now and again sold. The game may be qipte free 
from putrefaction, but noxious from the poisoned grain wliicfi may hsfve. 
caused death. It is a common practice to steep grain in a solution of 
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arsenic previous to sowing, and pheasants, partridges, and other birds 
may be accidentally destroyed by eating the grain. In some instances, 
grouse and other game are maliciously destroyed by the laying of com 
steeped with arsenic, stiychnine, or other poisons, in the localities 
where the birds abound. There is no law, except the Sale of Food 
and Drugs Act, 1875, to prevent the sale of poisoned game by 
poulterers, and there is no precaution which can be taken by the 
purchasers except by observing whether the birds have or have not 
been shot. (See on this subject ‘‘ On Poisons/’ Med. Gaz., vol. 42, 
p. 103.) 

Mr. Taylor directed attention (September, 1862) to the serious 
symptoms j^roduced Canadian partridges eaten as food. A lad}'^ who 
had partaken of this food was, in about two hours and a half, attacked 
with the following symptoms. She had sickness, and became insensible ; 
the skin was cold, and no pulse could be felt. She was in a hopeless 
state for some hours, and only slowl}^ recovered. The birds were quite 
fresh, having been packed in ice. In another case there were similar 
symptoms, with constriction of the throat and great pain. Animals 
were made ill by this food. It was believed that, in these cases, the 
birds had not been killed by poison, but that their flesh had been 
rendered poisonous by some vegetable which they had eaten. It is 
stated that in some parts of Australia the mutton is rendered poisonous 
l>y reason of the sheep feeding on poisonous plants {Med. Times and 
Oaz., 1871, 1, 728). IMieasants which feed upon the kalmia shrub are 
poisonous when eaten as food. 

The greening of vegetables {vide Copper Poisoning ”) is another 
illustration, and mutton is occasionally poisoned by mercury (vide 
}). 454). 

For an illustration of ])oisoning b}^ honey gathered from poisonous 
plants vide B. M. J., 2, 1899, p. 674. 

4. The Symptoms arising from Specific Microbes in the 
Food . — Of this class of illness from food examples are only too 
common. Outbreaks of enteric fever have upon several occasions been 
traced to oysters and also to polluted water and milk. In fact, it is 
difficult, if we accept the specificity of its bacillus, to account for a 
de novo outbreak hf the disease on any other ground than infection 
from a previous case, and certainly raw food, water, and milk are the 
commonest carriers of the infection. 

In a similar manner scarlet fever and diphtheria have been upon 
many occasions traced to milk supplies. 

This part of the subject, however, belongs too much to public 
health to treat it here with more than a simple mention ; and the reader 
is referred to the public health records for further details, c.gr.. Dr. 
Bulstrode’s report on a typhoid fever outbreak following a mayoral 
banquet at Winchester and Southampton in 1903. 

It is doubtful whether pellagra should be included amongst the 
diseases with a specific microbe ; but the disease itself is a fairly well 
recognised entity, and is thus defined by Dr. F. M. Sandwith, who has 
had au enormous experience of it in Egypt and elsewhere : — “ A chronic 
endeijiic, non-contagious cerebro-spinal disease of poor peasants, induced 
By the toxic action of diseased maize ” {Brit. Jour, of Dermatol., vol. 10, 
•No. 121). 
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6 AND 6. Presence of Pyogenic and other Microbes and 
their Toxins. — In the following cases, as indeed in almost all cases of 
food poisoning, it is impossible to draw a hard and fast line between 
these two grovips, for chemical analysis directed to the detection of 
ptomaines takes no account of the microbes causing them. It 
seems that many animal alkaloids are very little poisonous when 
administered experimentally, free from the microbes themselves, and 
bacteriology at least strongly suggests, that many, if not all, cases 
are reallj^ due to the actual microbes. 

Six persons partook of tiiiiiod salmon for supper, and were all seized towards 
early morning with violent abdominal pains, sickness, headache, and profuse 
diarrhoea. The pupils were dilated, the temperature hi^h (102® to 104*^ the 
tongue dry, intense thirst, quick respiration, and a pulse of llO to 160 per imnute. 
One boy died ; upon post-mortem examination the only noticeable appearance was 
congestion of the brain, and iritlauimation of the stomach and intestines. Lull*, 
who made tho analj^sis, could find no mineral nor animal poison in tho viscera 
(/?. il/. 1891, 2, p.^ 274). 

Armstamoff has recently investigated eleven cases of poisoning from eating raw 
salt fish, and in six of those cases he made post-mortem examinations. The flesh 
of the fish contained an immense number of micro-organisms, and cultures of those 
produced in dogs the same sj^inptoms as were observed in man. Those were 
debility, abdominal pain, dyspnoea, dilated jmpils, disordered vision, paralysis of 
the organs of secretion, drs^ness of the mucous membranes, inability to swallow, 
constipation, painful urination, and, later, vomiting. Occasionally there is gastro- 
enteritis. Theso symptoms supervono about twenty-four hours after the fish is 
eaten Centralbl. f. Bacteriologio u. Parasiten’’; Lancd, 1891, 2, p. 116). 

In 1892, a man died from eating tinned sardines. Sir Thomas Stevenson extracted 
from tho fish an alkaloidal poison, a ptomaine, which proved fatal when adminis- 
tered to an animal (U, M. J., 1892, 2, p. 1326) [possibly a pure case of 2 )tomaincs, 
—Ed.]. 

In December, 1903, a case of ))tomaiiie poisoning whereby nearly fifty persons 
were affected occun’ed at Browood, a village some miles from Wc)lvcrhami>ton. A 
large amount of potted brawn manufactured by a local grocer was sold to the 
residents, and the village chemist, who partook of the food, was himself taken very 
serious!}’’ ill. Mr. J. B. Brodic, headmaster of the National Schools, partook of tho 
brawn, and became so ill that the doctor regarded his condition as ver}" serious. 

In 1892, the family of a working man at Tipton, Staffordshire, were taken ill 
after eating some tinned beef which was sold “on cut” from a local grocer’s. 
They suffered considerably, and experienced all the sensations of poisoning from 
ptomaines. The tin was opened about 12.45 p.m., and half a pound was sold in 
one juece from the top of the tin to a woman who partook of a little hersolf and 
gave some to her husband, with some cold mutton, and also to her six cliildron, 
the youngest, who was not taken ill, not eating any of it. There was nothing 
noticeable about tho tin when it was opened, but tlie mother said that it tasted 
“stale.” The tin was not “ blown.” The first case was a child three and a half 
years old, who was taken ill about two and a half hours after eating dinner. 11 o 
was followed ten minutes later by the jnother. Slioilly afhn’wurds the children 
were sent homo from school ill, and tlie father had to return homo fioni his work 
ill. All of them were suffering from tho same symptoms : incessant vomiting, 
severe abdominal pains, with cramp, diarrhoea, cold sweats, followed by more or 
less of collapse. Tho children lay vomiting on the kitchen floor, j)orfectly helpless. 
The mother had lost all muscidar power. The symptoms were urgent for about 
six hours, and gradually abated, leaving thorn next day i)rostrate but otherwise 
convalescent. Two neighbour who partook of tlie next slice of the moat wero 
attacked with similar symptoms of less severity. On examination of the tin and 
the remainder of tlie meat it was noticed that the jelly and fat surrounding tho 
meat was more liquid than usual, and that on one side and at tho bottom 
it was much discoloured, of a very dark green colour, but not of a disagrocablo 
smell. The meat in sections seemed to be iierfectly normal. The tinder-sift'face of 
the tin corresponding to the discoloured parts was also discoloured. There was no * 
hole noticeable in the tin. The symptoms wore precisely those of severe choleraic 
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, diarrhopa. Similar conditions have been soon after eating pork, mussels, tinned 
saiinon (when not fresh), and mushrooms. Probablj^ the cases were due to a 
severe poison of microbial origin — a ptomaine. If due to metallic poisoning, the 
symptoms would ju'obably have come on directly after taking the food. As it was 
at least two and a half houi*8 elapsed before any symptoms appeared, and then they 
were unlike any of those generally recognised as of metallic origin ; the whole body 
seemed to sympathise, and the loss of nerve power was most noticeable. 

We do not know enough about microbie disease to assert that these 
symptoms could not have been due to bacteria, hut delay in the onset 
of symptoms is distinctly suggestive of definite development of microbes. 

In 1887 a serious outbreak of disease occurred at Eetford as the result of the 
use of a pork pie and bacon made from the flesh of a particular animal. Seventy 
persons suflerfHl, of whtpn one died. The symptoms wore those of acute gastro- 
enteritis. Klein submitted the pie and bacon to microscopical and bacteriological 
examinations, and by cultivation obtained micro-organisms (bacilli) ; and these, 
or the products of their action upon nutrient media, wore fatal to mice (Seventeenth 
Bop. Local Gov. Bd., Sup.). 

In March, 1893, a man died in Westminster Hospital after eating pork,- which 
had no unusual appearances ; several other persons who ate the same pork suffered 
in lesser degrees. 

Sir Thomas Steveiisoii^s conclusion was that the pork owed its 
toxicity to a ptomaine the product of bacterial life. 

The reader is referred also to an article by Professor Mann on meat 
poisoning in the Medical Chrouicle, July, 1B96, 

The following is a note taken from the Lancet^ 2, 1903, p. 1619. 
Tlie case is very much to the point as showing the work that medical 
ollicei-s of health and public analysts now have to do : — 

* ‘ Of late years attention has boon culled fi’om time to time to outbreaks or 
epidemics of typhoid fever through oontaminated water supplies, such as those at 
Maidstone and King’s Jjynu, but a widespread epidemic of diarrha'a with a serious 
morbility comTuencing and ending suddenly as the cause came into operation and 
was subsequently removed on being discovered, like that recently recorded by Dr. 
J. C. Thresh, is extremely rare, if not almost unprecedented. It commenced 
suddenly on July 25th of the present year, and ended as abruptly on August 2oth, 
having lasted just one calendar month, during which no fewer than LdOO persons, of 
both sexes and all ages and classes, were attacked, and fourteen, of whom thirteen 
wore young children, died. The area comprised a portion of the borough of 
Chelmsford and a single village within the limits of the rural sanitary district, each 
of which derived its water supply from the same source, in which no other section 
of the population, urban or rural, shared, and beyond tho limits of the incriTninatod 
supply there was no excess of diarrhoea. The present year being remarkable for 
its unusuall}' low diaiTha?al death-rate served to emphasise tlio local incidence. An 
inspection of the waterworks showed that tho supply was derived from several deep 
wells and distributed over distinct areas. In this particular locality the water was 
pumped from a deep and unimpeachable well into a small and uncovered reservoir. 
But tho reservoir, instead of being surrounded by a parapet, was not raised above 
tho level o? the surrounding ground, and was therefore exposed to pollution by 
surface drainage and the ontrauco of storm waters duiiiig heavy rains. This 
actually took place in tho stoiaii of July 23rd, or two clays prior to tho occun*ence 
of the first cases, tho source of tho trouble being evidently an adjoining plot of 
mfl’den ground manured with road sweepings and tho like. Though not followed 
by such grave cionsociuences, the pollution of the tank or reservoir must have often 
occxirred before, for it contained a deposit of soil and worms. While filter beds 
must bo open to admit of the growth of the green felt-like film of conforvoid alga), 
to which their purifying action is almost wholly due, storage reservoirs, whether of 
unfiltei'ed well or filtered river water, are better covered, especially should the 
water /contain much calcium cjarbonate, if only to prevent tho growth of tho green 
jnalod^orous chara ; but if for any reason this is deemed superfluous a parapet 
should never be dispensed with, and tins applies even more strongly to private than 
‘to public? wells, they being constantly polluted from above.” 
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With regard to the chemical poisons that arise in decomposing 
animal matter, the following interesting summary by Sir Thomas 
Stevenson appeared in the last edition of this work : — 

Under the name oi ptomaines^ a class of bodies has within the last 
few years attracted the attention of toxicologists, and it will be well to 
summarise the observations which have led up to the discovery and 
recognition as a distinct class of these alkaloidal products of decay and 
putrefaction. Asiimmai^ of the observations already published on this 
class of bodies was first given by Th. Husemann in the Arch, der Pharm.^ 
an abstract of which is contained in the Journal of the Chemical Society 
xif London, 1881, p. 57. Panum first showed that in the putrefaction 
of albuminous substances a soluble ferment is i^roduced, insoluble in 
alcohol, withstanding the temperature of 100® C., and highly poisonous. 
P agge and Stevenson also showed (“ Proc. Koj'al Soc.,” 1865 ; Guy’s 
Hosp. Pep., 1865) that the alcoholic extracts of many post-mortem 
liquids, even after exposure to the temperature of the water-bath, are 
possessed of toxic i)roperties. Bergmaiin confirmed Panum’s observa- 
tions, and described a definite body, sepsinc, as a product of 
fermentation. The researches of Panum and Schweniger showed, 
I'urther, that at difiereiit stages of decay compounds varying in their 
physiological actions are generated. Sonnenscheiii and Zuelzer 
discovered in poisonous sausages, and also in an anatomical maceration 
liuid, a peculiar alkaloid resembling atropine in its physiological 
action ; and they also noticed among the products of decay a substance 
which produced tetanic convulsions. The probable relation of these 
)>roducts of putrefaction to certain diseases is shown by the fact that 
Soniienschein’s alkaloid has been found in the bodies of patients djung 
from continued fever, and individuals wlio have eaten decomposed 
food and been poisoned thereby often show typhoid symptoms. 
Lambroso and Erba showed that decomposed 2 >^isonoiis maize 
])roduced tetanic symi^toms, and that the maize contained alkaloidal 
bodies. The tetanus is sometimes associated with or masked by 
narcosis, and with this may be associated the observation of Ranke 
that the 2 )roper physiological action of imi)ure strychnine extracted 
from putrefied corpses may be masked by ptomaines. 

Ptomaines, discovered and named by Selnii, are alkaloids generated 
during decay, and closely resembling the vegetable alkaloids, not only 
in their 2 >hysiological effects, but also in their chemical reactions. 
Some ptomaines appear to be poisonous, others to act counter to known 
poisons ; whilst others, again, ai)pear to possess no marked jjhysio- 
logical activity. That the ptomaines are not exclusively pos^t-mortem 
products has been shown by Spica, who obtained no less than four 
ptomaines from the fluid taken during life from a 2 )atieiit in a case of 
peritonitis ; all were poisonous, though only one was so in minute 
doses, and the efiects of this resembled curare. To the alkaloids 
produced during the normal changes during life Gautier has assigned 
the term leucomaines, Lambroso thinks that the tetanic and narcotic 
action of extract of putrefied maize and its beneficial action on several 
skin affections i)oint to the possible origin of pellagra in disea^sed or 
putrid maize. This would explain the prevalence of pellagra i^ the 
South European maize-growing countries, and assigns the cause to 
ptomaines. It is undoubted, however, that besides ptomaines, 
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non-alkaloid aly and probably more or less toxic, bodies are produced 
•during putrefaction. Thus lactic acid and alkaline lactates are formed 
during the putrefaction of maize ; and Aebi and Schwazenbach detected 
a compound ethereal salt in the extract of dead bodies. 

Ptomaines are usually produced in substances which, after brief 
exposure, have been excluded from access of air, as in buried corpses, 
the internal viscera, sausages, and tinned foods, and tlien cliiefly in the 
interior of the artitde. Cases, however, are known wliere similar 
principles have been present in comparatively fresh substances which 
have been constantly exposed to air ; and hence we must include under 
the name ‘^ptomaines” all alkaloidal products of decay, whether 
formed in the presen^je or absence of air, and their production is now 
definitely assigned to the action of micro-organisms. Jansen, who has 
described pretty fully the chemical and physiological properties of some 
of the poisonous ptomaines, states that the chief symptoms produced 
by them are contraction at first, followed by dilatation, of the pupils, 
slowing of the heart, followed by irregularity in its beats, and 
convulsions. Since ptomaines present in general the leading properties, 
physical and chemical, of the vegetable alkaloids, such as veratrine, 
morphine, and codeine, they may readily be confounded with these. 
The proper mode of distinguishing between the two classes of bodies is 
to determine all the chief chemical and physical properties of the 
isolated base, and to compare these with those of the vegetable alkaloid 
whose presence is suggested. 

Gautier has also found that albuminous matters, when putrefying 
in contact with air, generate alkaloids, and states that these bases 
have physiological properties analogous to some poisonous vegetable 
alkaloids. Gianetti and Corona point out that most of those poisons 
act profoundly on the heart and muscles, so that after death the 
application of induced currents of electricity does not arouse contrac- 
tion. This physiological reaction is said to be almost characteristic of 
these substances. Gautier is of opinion that, far from being 
substances exclusively of cadaveric origin, they are normal and 
necessary products of the disassimilation of animal tissues, and that 
he has found very poisonous alkaloids (leucomaiues) in normal urine. 

Th. Husemanii has contributed a valuable article on The 


Significance of the Ptomaines in Toxicological Chemistry ” {Archu\ der 
Pharm., No. 10, 1881, p. 415). 

The formation of ptomaines being universal in corpses when under- 
going slow decomposition, it might be presumed that they would be 
frequently observed in tlie bodies of persons who have died from acute 
arsenical poisoning. Selmi has succeeded in demonstrating that under 
these circumstances peculiar arsenical poisonous bases (arsines) are 
formed. In 1878 he reported two cases in which poisonous crystalline 
ptomaines were found in exhumed bodies containing arsenic. The 
first subject was the body of a person exhumed fourteen days after 
burial, in a good state of preservation, and containing much arsenic. 
In the searcii for alkaloids a small quantity of an alkaline substance, 
haviiig a sharp bitter taste, was found. It reacted generally as an 


alka^^id. It afforded several colour reactions; but the amount of 
Inaterial did not suffice for a complete chemical and physiological 


Examination. Shortly afterwards Salmi obtained larger quantities of a 
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ptomaine from an arsenical corpse exhumed a month after death. 
This base had likewise a sharp bitter taste. Its chemical reactions 
differed somewhat from those of the previously described alkaloid. It 
was highly poisonous when administered to a frog. 

Though in these two })tomainea the presence of arsenic was not 
proved, Selmi afterw^ards discovered organic arsenical bases (arsines) 
in the stomach of a pig which had been preserved in a solution of 
arsenic. The tissues were not destro^^ed, and there was no putrescent 
odour perceptible. The liquid 3 delded, on distillation, an alkaline 
distillate which yielded crystals with hydrochloric acid. These, when 
moistened with caustic soda, exhaled an odour somewdiat resembling 
trimethylamine. The presence of arsenic wa^j ascertained in the 
hj’drochlqrate of this volatile* base, which yielded some alkaloidal 
reactions. Experiments made with twenty-four milligrammes (0*36 
grain) of the substance showed it to be bighly poisonous, and that it 
resembled strvchnine in its physiological action. From the solid 
matter a volatile alkaloid w'as further extracted, but its small quantity 
prevented an accurate examination being made. From the residue of 
the distillation of the ether used in extracting these bases a third 
and non-volatile base was obtained, having a cadaverous odour. Its 
hydrochloric solution bad an offensive odour and a bitter taste. It 
caused tingling when placed on the tongue, followed by loss of 
sensibility. The base yielded alkaloidal reactions, and contained 
arsenic. It w'as i)oisonous to frogs, but its action differed from that 
of the volatile arsines, and w^as somcwdmt similar to that observed as the 
ordinary action of the poisonous ptomaines. Torpor, paralysis, and 
stoppage of the heart in systole, w-ere the most pronjinent symptoms. 
The alleged existence of arsenical ptomaines is highl)^ important, not 
only to the medical jurist, but as affording a i)ossible explanation of 
chronic ars(?nical poisoning jmoduced by arsenical wall-papers, if Selmi 
is correct in his assertion that a volatile arsine is produced bj" tlie 
contact of arsenious acid and albuminous substances possessing n 
highly poisonous action differing from that of arsenious acid. 
Huseniann thinks it likely that a similar product may be formed from 
the size employed in affixing the arsenical paper to a room, the 
moisture of the air playing a part in the formation of the arsine. 

Selmi's researches may, as Huseniann thinks, throw light upon 
an obscure page in the liistory of toxicology. It is asserted that the 
poisoners of the sevenfeentli and eighteenth centuries, Toff'a and other 
professionals, understood how' to make arsenic more jioteiit. In Itah^ 
the acqvetta di Pcrvrfia was, according to tnidition, a secret compound 
preiiaied by rubbing white arsenic into the flesh of a pig, and collecting 
the liquid which dropped from the flesh. It is possible that the 
activity of the arsenic was increased both by the formation of readily 
absorbable compounds of arsenic with the inorganic alkalies, and tiy 
the fonnatioii of arsenical bases. The same object may have been in 
view in preparing aqua Toffana, with the addition, as is known, of the 
juice of the ivy-leaved toad flax (Linaria cymhalaria) , Selmi and 
Vella are of opinion that in the aequetta di Perugia the concealin^nt of 
the action of the arsenic on the one hand, and also of the tetaipsing 
poisons on the othei-, was accomplished ; but this opinion, which 
based upon an observation of Vella in a case of poisoning with arsenic 
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and strychnine, does not accord with observations made on warm- 
blooded animals with a mixture of arsenite of potassium and strychnine, 
whereby the tetanising action of str 3 "c}mine was not prevented, 
provided the alkaloid was given in poisonous doses. 

Selmi {li, Accoj'd. dei Lancei, 5, pp. 174, 243; Oazetta, 1881, 
p. 646 ; Jour, of Chem. Soc. of Loud., 1882, p. 741), suspecting that in 
various diseases tliere are formed in the tissues substances of poisonous 
nature, which, together with the alterations of the tissues or by their 
sole action, determine the death of the patient, has analysed the urine 
of patients aifected with progressive j}araly8is, milimy fever, rheumatic 
tetanus [? the nature of the last two. — Ed.], and other diseases, also 
the urine of the insane ; and finds that in all tliese cases, as in the 
animal body after death, poisonous bases are formed. The urine of a 
patient affected with progressive paralysis, accompanied by increasing 
imbecility, yielded two bases, one resembling, but not identical with, 
nicotine, having a specific poisonous action, especially on the spinal 
marrow, destroying its activity, and diminishing the general sensibility, 
the respiration, and the pulsations of the heart. The other base resembled 
conine in odour. A base having the same odour was extracted from 
the urine of a patient affected with rheumatic tetanus [? Ed.] . From 
the urine of other patients various other bases were extracted of 
somewhat indefinite character, but all possessed of poisonous pro- 
perties. Luff has found an alkaloid in the urine of patients suffering 
from typhoid fever. 

There is great indefiniteness attached to most of the earlier descrip- 
tions of the ptomaines ; and experimenters with them seldom commit 
themselves to statements of the quantities obtained or einploj^ed for 
physiological experiment. Obviously only very impure substances were 
separated. The quantities of alkaloids obtained are, when stated, much 
greater than English experimenters have been able to extract from 
corresponding quantities of putrid viscera. Paterno and Spica’s experi- 
ments {Gazetta, 1882, p. (53 ; Jour, of Chem, Soc. oj Lond., 1882, p. 741) 
also tend to throw doubts on the work of Selmi. These observers 
endeavoured to ascertain whether substances identical with, or similar 
to, cadaveric alkaloids can be extracted from animal fluids in their 
normal state befoi^e they enter into putrefaction. The liquids experi- 
mented on were fresh blood and fresh egg-albumen, solutions of which 
were tested with various reagents commonly used for the detection of 
the alkaloids, with the result of showing that the reactions thus obtained 
are exactly similar to those produced by the same reagents in solutions 
of the so-called ptomaines extracted from the dead animal body. By 
using extraordinary precautions in the separation and purification of 
the alkaloidal extracts obtained b}" Stas’s process Sir Thomas Stevenson 
has convinced himself that the existence of poisonous cadaveric 
alkaloids in human viscera, even when putrid and diseased, is, to say 
the least, very rare. 

Armand Gautier first divided the cadaveric alkaloids into leuco- 
maines, or basic bodies which are the basic product of the normal 
metabolism of the tissues, etc., of the animal body, and ptomaines, or 
the j;)asic products of putrefaction proper and bacteria. It is undoubted 
•that ptomaines, the products of bacterial life, are often the direct agents 
in the production of disease. 
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L. Brieger Die Ptomaine ”) has described the largest number of 
ptomaines. He finds that Stas’s process for their extraction from 
organic mixtures is not applicable to the larger number of ptomaines, 
and recommends their precipitation by aqueous and alcoholic solutions 
of mercuric chloride. 

Amongst the ptomaines which have been isolated are putrescinCf 
eadaverine, neurine, collidine^ mydaleine, tetanine^ mytilotoxine^ and a 
host of others, some poisonous, others inert. 

Since Sii* Thomas Stevenson wrote these lines an enormous amount 
of work has been done on the subject, but from the point of view of 
medical jurisprudence the results need not be discussed. The reader is 
referred to works on organic chemistry. Much useful information 
and an extensive bibliography may be found in “ Ptomaines and 
Leucomaines,” by Vaughan and Nov}’, Philadelphia. 

It still remains a fact that many of the bodies extracted by chemical 
means from dead animal tissues of all kinds are found to be innocent 
of toxic properties, and some act as virulent poisons, but the latter are 
naturally in a minority, for, were it otherwise, the birth of all of us 
would very speedily be followed by our deatli, for the products of both 
anabolism and katabolism are constantly circulating in our blood, and 
the slightest derangement of excretory function would speedily give rise 
to dangerous trouble. 

Suppose that some of these bodies were to be used for criminal 
purposes to destroy life, it would be beyond the reach of science to 
juove the fact, for the question must inevitably be put for the defence, 
** Could the poison you have asserted to be the cause of death have 
arisen in the body itself? ” and by its veiy nature it is postulated that 
it could have done so. 

The problem whether death was caused by the microbes themselves or 
by tlieir chemical products is a very interesting one, but not suitable 
for discussion in the present work {vide Med. Cliron., Jul}^ 1896). 

7. Presence of Worms. — Trichinosis. — Tlie fatal malady arising 
from the introduction of the Trichina spiralis into the human body 
has attracted much attention. Keller has published some important 
facts illustrating the sjmiptoms produced, and the mode in which 
this parasite causes death. He considers that it is a question well 
wortliy of the attention of medical jurists whether many cases of 
death from suspected irritant poisoning, in which no poisonous matter 
could be detected in the bod}'^, may not have been really due to 
trichina disease. 

The sjunptoms produced by the use of such food are, in. the first 
stage, those of intestinal irritation, loss of appetite, sickness, pain, 
general weakness of the limbs, diarrhcea, swelling of the ej^elids and of 
the joints, profuse clammy perspiration, and wasting fever. Death is 
eitlier the i-esult of paralysis (from destruction of the muscular fibres*), 
or of peritonitis and irritative fever. During the perforation of the 
coat of the intestines by these worms the mucous membrane becomes 
irritated and inflamed ; pus is formed on its surface, and bloody 
evacuations are sometimes passed. « 

The noxious elfects of tliis food on human beings are well illustjated 
by a series of cases which occurred at Hettstadt, in the Hartz mountains,* 
in 1868 (J?. M. J., 1864, 1, p. 75). One hundred and three persons 
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partook of smoked sausages made from a pig affected with trichinous 
disease. Tlie sausages were fried, and served for dinner in the usual 
way. On the following day several persons who had partaken of this 
food were attacked with severe pain in the bowels, purging, loss -of 
appetite, great prostration of strength, and fever. The number of 
persons attacked rapidly increased ; symptoms of peritonitis and 
[)neumonia appeai’ed, and these were followed by paralysis of the 
intercostal muscles, and of the muscles in front of the neck. Eighty- 
three persons died from the effects of this noxious food, and the 
remaind(h’ were seriously injured in health. The remnants of sausage 
and of pork not eaten at the festival were examined, and were found to 
be swarming with ejic3"sted trichinte (Casper’s Vierteljalirsschr,^ 1864, 
p. 286). The writer in the above journal affirms that this parasitic 
disease does not attack sheep, oxen, or horses, and that beef is the 
safest of all descriptions of food, as no parasites have ever been dis- 
covered in it. They have not been found in the blood of animals whose 
muscles are liable to their attacks. 

In suspected cases, if any of the food can be obtained, this must be 
examined for the parasite by the aid of the microscope. If tlie case 
proves fatal, the voluntary muscles of the deceased must undergo a 
similar examination. In the Canada Medical Journal for 1870-1, 
Edwards published a full account of the best methods of detecting 
trichinae in the flesh of man and animals. 

In some cases which occurred at Montreal the cause of the symptoms 
was at first obscure, but Edwards in)t 011I3" found trichina) in a slice of 
ham which had been eaten, but in the muscles of two of the j^atients 
who recovered. He removed about five grains of muscular tissue from 
the gastrocnemius muscle, and twelve grains from the tibialis posticus. 
In both of these portions of muscle, about forty worms were found 
(op. cit. p. 617. See also Thudichum’s “ Keport to Privy Council 
for 1864-5’’). For further information the reader is referred to works 
on medicine and also on public health, the subject appertaining more 
to those branches than to forensic medicine. 

Duration* — In the cases under headings (3) and (4) there are 
very great variations in the time of onset of symptoms. Sometimes the 
victim is sick alm6st immediate!}" after swallowing the food, and is at 
once seized witli violent pain in the stomach ; at other times an interval 
from half an liour to several hours may elapse before symptoms 
occur. When manj" people are poisoned by a common dish there is 
still great diversity in the time of onset of symj)tom8, which is not 
altogether easy to explain except on a physiological theorj^ of varying 
resistances. 

Death commonly ensues in a few hours, or the patient rallies from 
the primary shock. If he survives for seven or eight hours, and if 
Vomiting and purging have been marked, danger is very much diminished, 
and ma}^ except in young children and debilitated subjects, be con- 
sidered to have passed when the victim has survived twenty-four 
hours. 

TJnder the other headings nothing need be said beyond a reference 
to other poisons and to text-books of medicine. 

» 'Toxicity and Fatal Dose. — ^Very little can be said on this head 
Dwing to the doubt whether the symptoms are due to a chemical 
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product with a fixed dose or to microbes that can multiply in the 
intestine {vide an address on meat poisoning by Dr. Durliam, B. M. J.j 
2, 1898, p. 1797, with experiments witli meat infected with J5. 
enterididis and B. botiihinis). 

Symptoms. — In groups (2), definite poison, mineral or vegetable, 
(3), specific infection witli period of incubation and (6) worms, the 
symptoms are those of the specific cause, and must be looked for 
elsewhere. 

In gi’oups (1), (3), and (4), which constitute food poisoning in its 
ordinary sense, tlie symptoms are moderately uniform in character, 
though not in onset. They comprise nausea or vomiting, varying in 
severity, pain in the abdomen, which may be so severe as to cause 
collapse or faintness, and also diarrhoea, more or fess profuse. If these 
symptoiiis are all severe, there soon develops a condition of extremely 
critical collapse, pulse rapid and feeble, breathing jerky and spasmodic, 
a cold clammy perspiration, and in fact a condition of cardiac failure 
but a little removed ft*om death. 

At an inquest in April, 1904, bc^fore Dr. King Houchin, deputy coroner, 
on a child, fet. 3, poisoned by ice-cream, the mother stated that the child 
was seized with sovoro illness, and she ascertained that he had been eating ice- 
cream from a bairow in the street. ^he took him to a doctor, who prescribed. 
The sickness coiitiimed, and deceased complained of great thirst. Subsequently he 
became convulsed and died suddenly. Dr. J. W. Lynch deposed to finding the 
infant in a collapsed condition. In his opinion death was due to ptomaine poisoning, 
set up by eating ice-cream. 

Treatment. — Dr. liUff* states that soluble biiiiodide of mercury 
acts as,[an antidote to most toxic ptomaines {B. M. i7., 1, 1890, 
p. 834), and such ma}^ therefore be given. The “ Extra Pharm.” gives 
(p. 287) the following formula for a mixture that might be employed 
in suitable age doses : — Liq. Hydr. Perchlor. TH^xxx. ; Pot. lod. gr. x. ; 
Ammon. Garb. gr. v. ; Decoct. Cinchonce ad In addition to 
this, stimulants and warmth will be required, and the general 
treatment of acute gastro-enteritis, which is what the cases practically 
amount to. 

Post-mortem Appearances. — In the ordinary summer diarrhoea 
and vomiting of cliildreii, the editor has for years been teaching 
that an extreme thinness of the coats of the bowel is the only thing 
that even in any degree suggests the disease. It is probable that this 
is really ptomaine (or microbe) 2 )oisoiiing, and that its post-mortem 
apjiearances are those of the trouble we are considering. There may, in 
some of the cases, be slight signs of inflammation of the alynentary 
mucous membrane. If this be absent, as it often is, there will be no 
other aiipearances to point to the cause of death. 

Analysis. — If any question is raised regarding a death taking 
place under such circumstances the analyst’s work to be completlj 
must be very laboi*ious. He has to test for all metallic jioisons {vide 
l)revious pages). He must next go through the complete process for 
the extraction of alkaloids (p. 374), and submit bis results to a whole 
series of tabular experiments. The symptoms may of course give a 
clue, so that to the skilled analyst there are many short cuts* but 
the reader must be referred to all the analytical pages throughout • 
this work. 
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Group 10.— MISCELLANEOUS POISONS.' 

Poisoning by Mkciianical Irritants. 

Various substances wliich act mechanically may, when introduced 
into the alimentary canal, result in deatli, such as, e.fj.y powdered ^^lass, 
diamond dust, and dried sponge, or sponge soaked in grease {Lancet, 
1892, 2, p. 1309). 

The editor has been unable to find any recent case of the kind, 
nor lias he been able to find the case referred to by the Lancet, but the 
paragraph is worth reproduction as tending to elucidate the present 
position : — 

Wo understand that a case is shortly to come before one of the criminal courts 
in America which will be of unusunl interest. A woTmin is charged with the murder 
of an aged husband byfoodirig him with glass ground iij) in an ordinary coffee mill. 
The glass is thought to have been given in oatmeal pemidge. This method of 
j)oisouing is supposed to have boon a favourite one in the sixteenth century, and 
18 said to be still practised amongst savag*) tribes who have access to the needful 
material. Medical literature, however, contains but few rcconled cases. Glass 
may bo a * noxious substance ’ by virtue of the nurhaniad injuries which it can 
produce, but is not therefore a poison in the legal sense of th(3 word. A case of this 
nature with releroncc» to Yjrevit)us observers is recorded in the Edinhurtjh Medical 
and Sarffical Journal for 1824, p. 22o. Dr. W. Turner, of Spanish Town, Jamaica, 
there relates that an attempt was made by a negro woman to i)oisou a whole family 
with pounded glass. The persons on whom the atkanpt was niado wore seven in 
iiumber, and none of them suffered any inconvenience. In the Midland Medical and 
Snrf^icat lieiiorter, 1828, p. 47, Mr. William llebb, surgeon, of AVorcostor, records in 
r-onsidenihle detail the case of an infant who was destroyed ‘by some person or 
]iersons administering to it a quantity of roughly pounde*! glass.’ A considerable 
quantity of gritty i)owdor, proved to be j)owdered glass, was found in the stomach, 
which ‘ was lined with a thick layer of tenacious mucus which was streaked witli 
blood, and it recpiired to be pooled off before the villous coat beneath could be exposed 
to view. This last was in a state of amazing vascularity.’ Auotlier case is reported 
in the AUfjemeine Wiener Mcdicinische Zeitiuafj 1863, 8, 244. A case of attempted 
suicide by this means is recorded in the Boston Medical and k^uryical Journal, 1871, 
p. 161, A young girl, aged sixteen years, desiring to end her life, pounded up a 
small glass bottle into fragments of the size of a sjilit pea and under. Of tlieso she 
swallowed a teaspoonful, taken at several times in bread. Although she ox])crionoeKl 
considerable pain and discomfort, she subsequently recovered. The favourable result 
may have been dxie to the bread protecting the stomafih and intestines from injury. 
The small number of €(asos on record and the immunity which experimenters have 
enjoyed from harm after swallowing 2 )owdered glass would show that death 2 )ro- 
ducod by those means is not nearly as common as the remarks usually to be found 
in medico-legal text-books would lead the reader to imagine. In an inaugural 
dissertation |)ul)lished in Paris in 1820 by Ijo Sauvage, it is stated that two and a 
lialf drachms wore given to a cat without injury, also that a dog took six or seven 
ounces in eight days without any symptoms manifesting theiusclyes. Le Saxivage 
himself SN^allowed a considerable number of similar particles without sustaining 
any inconvenience. Professors Baudelocque and Chaussior in 1808 ro])()rted a case 
at Paris in which the prisoner was supposed to have poisoned his wife with pounded 
glass. This substance was jxctually found in the stomach of the deceased, and this 
oigan as well as the intestines exhibitoil signs of grc'-at irrikition. After a careM 
consideration of all that liad hoen written on the subject, howevm*, they gave their 
t»pinion that pounded glass is not a poison, and suggested that the glass in the 
stomach was derived from some vessel of that material being broken by her teeth 
during the convulsions which preceded death” {Lancet, I, 1899, p. 174). 

Ttie only contribution the editor is able to make is to dra\v the 
V’ead«r’s attention to the somewhat numerous cases that have occui*red 
in surgical practice of the removal of every conceivable object from the 
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human stomach. Spoons, coins, forks, bits of chain, nails, tacks, etc*,, 
etc., have all at different times been evacuated by operation. 


Poisoning by Coffin Dust. 

Surely of all curious substances to be used for a poison this must 
be the most so, and must show the mixture of superstition in human 
nature, which will survive all science. The fact of an alcoholic extract 
proving fatal to rabbits warrants the editor nevertheless in publishing 
this letter, which is one written by Dr. Percy Smith to Sir Thomas 
Stevenson in November, 1895. The publication of it here may bring 
fresh material to light : — * 

“I was conversing with a doctor from Columbia (South America), and he told 
me that in his country it was a popular belief that the dust of a decomposed body 
gathered from an old coffin was poisonous, producing, after ingestion, diarrhoea 
and death. 

^‘A case had happened where a hiisband, being jealous of his wife, procured some 
‘ coffin dust * from a grave, and administered it in soup. A fortnight afterwards 
the woman had dianhoea and died. The doctor was c^ed in at the trial of the man 
(some three months after the death) to adviso the 0001^; if coffin dust was really 
toxic. He, being unable to answer the question, requested three months in which 
to make experiments. 

‘ ‘ Accordingly ho procured some dust from a coffin which had been buried about six 
years, the contents 01 which were quite friable — grey powder [it would ^pear that 
exhumations are frequent ; I suppose the space for burying is limitedj— and ad- 
ministered the same per os to dogs and i-abbits without rcBult, but an alcoholic 
extract injected into a rabbit was fatal. 

“ He thereupon professed himself unable to decide the question, not being a toxico- 
logist, and because further experiments were necessary. 

‘‘The question is, ‘ Can the ptomaines survive the decomposition of the body, 
and exist unimpaired in the residuum 

“The possibility of a definite poison having been administered together with the 
dust is negatived by the fact that the natives thoroughly believe in the efficacy of 
the dust, and would not trouble to get it unless they did so.’* 


Poisoning by Propiuetaiiy Remedies and Quack Medicines. 

The following lists of patent medicines, etc., with their principal 
ingredients, thoiigli very imperfect, are not without interest. The first 
list is from the editor’s lectures; the second is a list prejiared by Dr. 
Robert Hutchison {vide B, M. J., 2, 1903, p. 1654) : — 

Battlers Vemiin Killer, — Strychnine, arsenic, and phosphorus. 
Burnett's Fluid. — ZnCl 2 - , 

CmTectives fm' Women. — Either aloes, or ergot, or pennyroyal, or else 
perfectly harmless. 

Fly Papers. — Arsenic, also in wall papers, and occasionally in the highl}^ 
coloured papers in wliich sweets are wrapped (a most perniciotls 
practice). 

Godfrey's Cordial. — Morphia. 

Hair-washes and Face-paints, — Mercuiy, lead and bismuth, or 
chlorine, or hydroxyl. ^ 

Headache Bemedies sold by Chemists as proprietary. — Phenacetin, 
antipyrin, antifebrin, etc. ’ ' • 

Matches. — Phosphorus. 
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Mother's Friend. ) « , . 

Mrs. Winslow's Soothing Syrup.] 

Oil of Bitter Almonds . — Hydrocyanic acid. 

Paregoric. — Opium . 

Pigtnents used hy Painters, etc . — Chiefly lead. 

Poivders for dusting Infants . — Occasionally contain arsenic with starch 
and fuller’s earth. 

Proprutary Disinfectants . — Carbolic and its immediate derivatives. 

Hat Paste. — Phosphorus. 

St. Jacob's Oil. — Aconite. 

Seigel's Preparations . — Aloes and saline aperients. 

Sorrel. — 0.valic acid. , 

Teething Poicdcrs . — Calomel and opium. 


Aperient and Liver Pills. 

Beecham's Pills. — Aloes, ginger, and soap. 

BaiiUe's Pills. — Aloes, colocynth, oil of cloves, and soap. 

Bile Beans. — Cascara, rhubarb, liquorice and ol. menth. pip., coated 
with gelatine. 

colocynth, and rhubarb. 

Carter's Little Liver Pills. — Poclophj^llin (gr, i) and aloes soc. (gr. in 
each pill. 

Dixon's Pills, — Taraxacum, podophyllin, jalap, and soap. 

Holloway's Pills. — Aloes, rhubarb, saffron, Glauber’s salts, and 
pepper. 

Page-Woodcock's Wind Pills. — Aloes, ol. carui, and soap. 

Scott's Pills. — Aloin and cascara, with a soap basis. 

Whelpton's Pills. — Khubarb, aloes, ginger, pulv. ipecac., and soap. 

Saline Aperients. 

Eno's Fruit Salt. — Sodium bicarbonate, tartaric and citric acids. 

Lamplough's Pyretic Saline. — Citric acid with potassium and sodium 
bicarbonate. ^ 

Abbey's Salt. — Tartaric acid with sodium bicarbonate, magnesium 
sulphate, and sugar. 

Cough Mixtu7'es and Lozenges. 

Keating' s ^Cough Lozenges. — Ipecacuanha, lactucaria, squill, liquorice, 
tragacanth, and sugar. 

Owbridge's Lung Tonic. — Balsam of tolu, oil of aniseed, and oil of 
cloves. 

Bdlsam of Aniseed. — Contains aniseed and other ingredients with gr.^ 
morphine in every ounce. 

Preparations for Gout and Rheumatism. 

Eade't Pills. — Sodium salicylate, guaiacum, and aloes. 

Qloriu Tonic. — Colchicum, guaiacum resin, and sodium iodide* 

Blair's Gout Pills. — The active ingredient is colchicum. 

M^J. — II. 
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Prei)aratims for Headache and Neuralgia. 

Antikamnia, — Sodium biciirbonate, antifebrin, and (?) caffeine. 

Bromidia. — Potassium bromide, chloral, In’oscyamus, cannabis indica, 
oil of aniseed, syrup, and water. 

Banter's Nervhie. — Creosote, chloroform, camphor, balsam of tolu, and 
alcohol. 

Kaputhie. — Antifebrin and sugar (coloured). 

Kay's Tic Pills. — Iron sulphate, quinine, and soap. 

Preparations for Asthma. 

Crevoisier's. — Belladonna, foxglove, stramonium, sage, and potassium 
nitrate in equal parts. 

Hairs Cure. — Potassium iodide and tar water. 

Plant's Cigarettes. — Leaves of stramonium, lobelia, and green tea. 

Tticker's Cure. — Atropine, cocaine, hypo-nitrous acid, and various 
balsamic extracts, administered by means of an aeriser. 

Bemedies for Obesity. 

Tiilene Tablets. — Sugar and a vegetable constituent of unknown nature. 

Grey's Specific. — Contains 47*2 per cent, of free sulphur and a bitter 
(? gentian). 

Mrs. Frost's Anti-Obesity liemedy. — The active ingredient is extract of 
fucus vesiculosus. 

Russell's Anti-Corptdent Cure. — Citric acid (twenty grains to half an 
ounce), glycerine, and water. The pink tablet contains the 
saccharine. 

Cosmetic Applications. 

Mrs. Allen's Hair Restorer. — Lead acetate, milk of sulphur, scented 
with oil of cinnamon. 

Tatcho. — Purified oil of paraffin and essential oil of lemon. 

Koko. — Borax, glycerine, and rose water. 

Jlarlene. — Glycerine, alcohol, ammonia, and oil of cassia. 

Mexican Hair Restorer. — Lead acetate, precipitated sulphur, glycerine, 
and water. 

Ointments and TAniments. 

Cuticura. — Vaseline and oil of bergamot. 

Elliman's Enihrocation. — Acetic acid, turpentine, and white of egg. 

Holloway's Ointment. — Turpentine, resin, olive oil, lard, wax, and 
spermaceti. 

Homocea. — Camphor, oil of cajiipiit, and lard. 

St. Jacob's Oil. — Oil of turpentine, ol. succini, soft soap, and capsicum. 

Lineel Liniment. — Zinc and magnesium chlorides with glycerine. 

Singleton's Golden Ointment. — An imitation of ung. hyd. nit. dil. 

Miscellaneous Preparations. 

Brier's Piles Cure. — Ointment gall, and hamamelis with lanoline basis; 
powder, i)recipitated sulphur, and magnesium carbonate. 

Californian Syrnjy of Figs. — Senna (active constituent), syi’up of figr, . 
and cinnamon. 
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Doan's (Backache) Pills . — (1) White-coated aperient (dinner pills), 
podophyllin, aloin, rhubarb, and peppermint ; (2) brown-coated 
(backache), oil of juniper and a resinous constituent (? benzoin). 

Guy's Tonic. — Phosphoric acid, tinct. cocci, infusion of gentian, and 
chloroform water. 

Dalhy's Carminative. — Pulv. rhei, magnes. carb., glycerine, sugar, ol. 
menth. pip., and ol. anethi, and a small quantity of laudanum. 

Chlorodyne. — Chloroform, ether, hydrocyanic acid, morphine, cannabis 
indica, capsicum, peppermint, treacle. 

Clarke's Blood Mixture. — The active constituent is potassium iodide 
(about six grains to the ounce). 

Oxien. — Powdered sugar and starch and ol. gaultheriee. 

Ozerine. — Potassium bromide and ammonium iodide with chloroform 
water. 

Pink Pills. — Iron sulphate, an alkaline carbonate, and liquorice,, 
thickly coated with sugar and coloured with carmine. 

Phosphorine. — Quinine, phosphates, and hypophosphites. 

ScigeVs Syrup. — Aloes, capsicum, liquorice, and treacle. 

Steedman's Teething Poivders. — Calomel and starch. 

Warner's Safe Cure. — Potassium nitrate (about ten grains to the^ 
ounce) and various diuretic herbs. 

M^oodward's Gripe Water. — Liquor, magnes. carb., ol. anethi, sugar, and 
a trace of alcohol. 


Drink Cures. 

Mrs. Terry's contains sugar (98 per cent.), salt (2 per cent.). 
Antidipso , — Potassium chlorate and sugar. 


64—2 
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A CHAPTEE ON MEDICAL JUKISPEUDENCE 

IN INDIA. 

BY 

W. J. Buchanan, B.A., M.D., D.P.H., Major I.M.S., Editor of the 
“ Indian Medical Gazette,” Inspector-General op Prisons in 
Bengal. 

In this chapter attention is drawn to those aspects of medical 
jurisiirudence which will more especially interest practitioners of 
medicine in India and other parts of the East under British rule. The 
facts, figures, and experiences here noted do not come within the 
average experience of practitionera in temperate climates. 

The medical witness in India is confronted with special difficulties 
in his attempt to get at the truth in criminal cases. These have been 
well summarised by Waddell (“ Medical Jurisprudence for India,” 
p. 14, ed. 1904) . 

(1) Rapidity with which decomposition destroj's dead bodies in the 
hot climate ; 

(2) Facilities for concealing and destroying dead bodies, together 
with the general practice of rapid cremation or burial within a few 
hours after death ; 

(3) Insufficient particulai’s of the crime in the police reports accom- 
panying the alleged assaulted person, or a decomposed dead bod 3 ' ; 

(4) Untrustworthiness of so much native evidence, owing to the 
wide prevalence of false swearing and fabricating false charges. 

1. Rapid decomposition often rendei's the autopsy not only a 
difficult, but a very trying, operation for the medical officer. It is, 
nevertheless, his dut}' to perform it as thoroughly as possible. In some 
cases the result will be that no certain clue will be found ; in most, 
however, it is possible to determine at least the cause of death. 

A dead body which has come into the hands of the police has to be 
carried in the hot weather, covered up with a cloth and wrapped in a 
piece of bamboo matting, for many miles — thirty, forty, or even sixty — 
to the neai'est medical officer who alone is authorised or competent to 
make the medico-legal examination. There may have been delay before 
the body was found, there almost certainly has been delay after the 
body was found, and as the body is sent in, either by country carts or 
carried swung from a pole by two coolies, at a rate of about two or three 
miles an hour, it is easily understood how in the blazing sun or in the 
still Indian ” Imt weather ” night the process of decomposition may be 
well advanced before the body reaches the mortuary. It^ is com- 
paratively rare, however, for a body to be too decomposed fiJr tbj 
medical officer to be unable to find the cause of death. Even in the 
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damp warm climate of Calcutta this plea is but seldom used. In a 
series of over thirteen hundred cases examined at the Alipne Morgue 
only thirteen were reported to be ** too decomposed for the purpose. 

2. The second difficulty is the rapid cremation or buri^ of 
bodies. The bodies of Hindus who die are cremated, and the 
bodies of Mahometans are buried on the day of death. Even in cases 
of Europeans and in tlie cold weather it is seldom that a funeral takes 
place much later than twelve hours from the time of death. But 
besides these legitimate methods of disposal of bodies there are many 
others in India. Bodies are easily concealed in rivers, wells, swamps, 
l)ieces of jungle, or among tlie standing crops. In such places the 
body is soon found \jy jackals, crows, dogs, or if in a river by crocodiles, 
fish, etc., and is soon mangled out of all recognition. 

3. Again, the police report which accompanies the body gives the 
medical officer a few particulars as to where the bod}*^ was found, but 
it rarely gives him any clue to the cause of the injuries, and the vague 
statements of ‘‘ believed to have been beaten,'* or such-like, are often 
contradictory and not improbably false, or, to put it mildly, vague and 
misleading. 

4. The fourth difficulty is the falseness of much of the 

evidence given by natives of India. It is a disputable point how 
much of this is due to inherent Oriental deceit," as one author puts 
it, or to fear, stupidity, apathy, or malice, or to the fact tliat the 
witnesses have been ‘‘ tutored " by the police. Such false charges are 
generally supported by wonderfully minute direct or circumstantial 
evidence ; in fact, it is owing to the evidence being often too good that 
it is suspected and found to be false. 

It would be a great mistake to imagine that the Indian criminal is 
a monster of iniquity ; the vast majority of them are mild and some- 
what simple men. In the Punjab and on the frontier ilie violent 
criminal is to be found, but the ** habitual " criminal of an Indian 
prison is usually merely a habitual thief. Murderers are often mild 
and inoffensive-looking men, and indeed they are very frequentl)^^ what 
the school of Lombroso calls criminals by passion " ; that is, they 
have attacked or assaulted their victim not as the result of long 
premeditation, bu^ in a moment of passion, roused by some outrage 
done by the victim to some member of the murderer's family. Any 
large prison in India will be able to produce a dozen or more such 
cases, and they are generally well-behaved and quiet in prison. There 
are, however, other cases where the moral insensibility displayed is so 
inhuman and unnatural that in the European mind the utmost indig- 
nation is aroused ; e.g., 

A master murdered his servant and dragged the body to the door of his 
enemy solely in order that a charge of murder might be brought against the 
latter : a father murdered his daughter, because his neighbour had slandered her, 
in order that her blood might be upon the neighbour’s head. 

This moral insensibility of the natives of India is well known, and is 
illustrated in other cases, as in their apatliy during accidents or assaults 
or wjien the}^ calmly look upon the struggles of a drowning man, or as 
in a case seen by the present writer where a group of Mahometans 
• woilUl not stir to lift out of the way a small native child who sat playing 
in the middle of the road, though a mnaway horse and trap was 
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rushing down the road, and tliough their attention was called to the 
child and to the runaway horse in ample time to save life. 

THE ONSET OF CADAVERIC CHANGES IN INDIA. 

The classical exi)erimeuts on this point were undertaken in 1883 
in Calcutta by Dr. Coull Mackenzie, for many years police surgeon in 
Calcutta. 

It is obvious that it may often be a matter of the greatest importance 
to ascertain the hour of death. Hence a study of the time of onset of 
cadaveric change becomes a necessity for the medico-legal expert. 

Mackenzie's observations were made in a larger hospital in Calcutta 
in the months of J uly, August, and September (average aerial temperature 
85’5^ F.), and in OcJtober (average temperature 81^ F.) {Ind. Med. 
Qaz., 1889, p. 167, etc.). The bodies were those of patients who 
had died of chronic disease in the hospital. The following is a sum- 
mary of the observations made by Mackenzie (Waddell's Medical 
Jurisprudence," p. 73) : — 


oMsvt of. 

A\ei}iH,e. 

Uiii'liost. 



H. 

mill. 

II. 

min. 

U. 

min. 

Muscular irritabilitv lasts from death 

1 

51 

0 

31 

4 

30 

Rigor mortis begins 

1 

56 

0 

40 

7 

0 

Ditto, duration of 

19 

12 

3 

0 

40 

0 

Green discolomtioii appears .... 

26 

4 

i 

10 

41 

0 

Ova of fiies a]ij>oar 

25 

57 

3 

20 

41 

30 

Moving maggots appear 

39 

-13 

24 

18 

76 

0 

Vesication s apjiear . 

49 

34 

35 

0 

1 72 

0 

Evolution of gases ...... 

18 

17 

5 

50 

1 

34 

30 


These observations may be compared with those of Assistant 
Surgeon Puma Chander Singh, of the Patna Medical School, which are 
reported in detail in the Indian Medical Gazette for June, 1902, p. 284. 
Tliese observations were made in the very hot months of May, June, 
and July st Patna, a very hot place : — 

Case 1. Female, agtHl forty- two. Body examined twenty and a half hours after 
death. Body swollen ; vesicles on aims, neck, and chest ; brain soft and pulpy ; 
vesicles on surface of lungs, heart, liver, kidneys, ami uterus decomix)sed. Date 
9th May, 1901. Maximum temperature 105"^ F. ; minimum F. 

Ca.se 2. Hindu male, aged thirty, died of assault. Body examined fifteen hours 
a fter death. Abdomen distended ; brain soft ; other organs .slightly decomposed. 
iMaximuin temperature 85” F. ,* miiiinium 71'5” F. Date 21st October, 1'900. 

Case 3. Hindu male, agfxl forty, beaten to death. Body examined twenty-six 
Jinurs after death. Abdomen distended ; vesication on leg and thigh ; brain soft; 
lungs, heart, etc. , discolomed and softened. Date 30th May. Maximum temperature 
86” F. ; minimum 76” F. 

Case 4. Hindu male, aged forty, died of fracture of skull. Body examined forty 
hours after death. Cuticle detached ; bullse on different parts ; eyes swollen; tongue 
protruded; fsecos had oscaijed froih anus; hair of head easily detached ; brain reddish, 
soft or pulpy; lungs decomposed; blobs on their surface; liver, spleen, etc., soft 
and decomposed. Date 2nd July. Maximum temperature 92® P. ; minimum 77® F. 

Case 5. Hindu male, aged forty-five. Body examined forty-one hours after 
death. Body swollen ; blobs ; cuticle detached ; fseces es(;a])od ; brain very soft, and 
could not be removed entire ; all organs decomposed. Date Ist September. ^ 

imum temperature 88*3® F. 
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, Case 6. Hindu male, aged thii-ty-five, died of peritonitis after an assault. Body 
examined thirty- two hours after death. Body swollen ; blebs on abdomen ; face 
swollen ; tongue protruding ; faeces escaped ; all organs discoloured and softened. 
Date 15th March. Maximum temperature 85*^ F. ; minimum 57® F. ; moan 69° F. 

The writer adds : 

“ The soft pulpy condition of the brain, on account of which the organ could 
not be removed entire from the skull, occurred in Patna within twenty and a half 
hours of death in May, within thirty-one hours in Juno, thirty-seven hours in 
July, and forty-one hours in September.” It may bo noted that May is the hottest 
mouth in the year at Patna, as from Juno to October the rains sensibly modify 
the fierceness of the heat. 

These observations therefore show that decomposition sets in early 
ill the hot weather iiulndia, and advances with a rajiidity quite out of 
the experiences of European medical jurists {oide VoL I., pp. 241 
et seq.). 

Under certain conditions initrefactioii and decomposition may not 
take place ; but the body may undergo the post-mortem change known 
as saponification. 

SAPONIFICATION, WITH FORMATION OF ADIPOCERE. 

[This has already been fully discussed {vide Vol. I., pp. 308 seq^). 
The following cases are, however, valuable as facts. — Ki>.] 

Some years ago Mackenzie, then police surgeon of Calcutta, 
puhlislied eight cases, and I have been able to collect three more 
bearing on this question. 

'The eleven cases are, briefly, as follows : — 

1. A body was found in an advanced state of saponification on removal from a 
tank where it had lain for ‘^sovoral da 3 '’s.” 

2 . Th (3 body of a groom, exhumed from a damp Mahometan burial-ground 
foiu days and four hours after internioiit, was found to bo in an advanced state of 
saponification. 

3. A Chinawoman disiiiteiTcd seventy-six hours after burial was also found in 
an advanced state of saponification. 

4. A Bengali was drowuiid in the river Ilughli, the body was recovered after 
three days, and the internal organs were found saponified. 

5. The body of a European, two days in the water, was examined, and all the 
external portions of the bod}’^ were found to be saponified. 

6. The body of a European sailor was recovered from the river eight days and 
teji hours after drowning. The external parts, the heart, liver and spleen, were 
found saponified. 

7. The body of a sailor recovered from the river on tho fifteenth day was found 
to be in an advanced state of saponification. 

8. The body of a European youth was recovered after having been in the 
river sovei> days ; it was in an advanced state of saponification. 

To the above eight Ciises of Mackenzie I may add throe more recent ones : — 

9. I). M. Moir’s case. A bod}’^ was exhumed after having lain in a damp grave, 
at the depth of three feet, on the side of a lake. The body was so much saponified 
th^t Moir was able to completely confirm the previous post-mortem examination. 
The soil in whicfi the grave had been dug was damp, being satuiutcd with tho rain 
of the previous three months monsoon. 

10. The tenth case is recorded by Dr. R. S. Asho. Tho body was that of a boy, 
aged nine, exhumed four days after burial. Tho skin of the abdomen, chest, and 
extremities was found to be mottled and waxy-lookiiig, and free from offensive 
odouj\» Portions were sent to the chemical examiner, Calcutta, who reported that 

partial saponiliciition had taken place in the tissues.” This opinion was also'con- 
firmelSjby the Professor of Pathology at the Medical College, to whom the specimens 
^ove aLo submitted for opinion. 
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11, The assistant surgeon ss. Mitra informed Gibbons that in Dumber, 
1897, he had examined a caso of saponification of the entire body, which from 
the history must have been buried within throe months. 

In view of the above eleven cases, it is scarcely possible to hold to 
the European view that a long period of weeks and months is necessary 
for the formation of adipocere. 

MUmilFICATION, 

or the desiccation of the body, may also occur in India, not in the 
damp heat of Lower Bengal, but in the dry sandy deserts of Upper 
India. 

AGE. 

In India, children from seven to twelve years are deemed incapable 
of committing a crime unless they have attained a certain degree of 
maturity of understanding (I. P. Code, ss. 82, 83). Sexual intei’course 
with a gill under the age of twelve years is rape, according to the law 
of India, even if she consents, or is the individual’s own wife (I. P. 
Code, 875). In other cases of kidnapping or enticing for purposes of 
prostitution, the question maj' arise as to whether the girl is over or 
under sixteen years of age. Under I. P. Code, s. 90, only a person 
over twelve years can give valid consent to suffer harm from any act 
done in good faith. 

The requirements of the Indian Factoiy Act may also necessitate 
the determination of the age of a child, as no child under seven shall 
be employed, and children between seven years and twelve shall work 
not more than nine hours a day, shall have one hour for rest and four 
Iiolidays per month. 

The only published records bearing on this j^oint which are 
specially derived from observations on natives of India are those by 
Powell published in the June issue of the Indian Medical Gazette^ 1902. 

[Powell’s table of dentition closely approximates to that given in 
Vol. I., p. 144. — Ed.] 

Powell also remarks : ** The first molars appear with great regularity 
in the sixth or seventh year. Of forty-one children aged seven, all 
had their first permanent molars. . . . All nine-year-old children, 
natives, Jews, and Parsis, had had all their permanent incisors.” The 
canines show greater variation. They usually appear in the eleventh to 
twelfth year, but Powell has seen permanent canines in a child of nine. 
The second molars come with gi’eat regularity in the eleventh or twelfth 
year. He has ‘‘never seen a Hindu or Mussulman child crf twelve 
without the second molars.” He has also seen wisdom teeth as early 
as thirteen years and two months. 

RELATION OF HEIGHT TO WEIGHT. 

There are no observations published on the relations of height and 
weight according to age for the i)eoples of India. The following table, 
compiled by the present writer from weights and measurements of 
28,000 male adult prisoners admitted into Bhagulpore Central Gaol, 
may be given. It is closely allied to a similar table which, ^was* 
compiled on the same lines at Nagpur, in the Central Provinces, and 
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may be taken to represent the average height for weight of the peasant 
population of the part of Bengal known as Bihar : — 


Height. 

Weight. 

Niimlier of Observa- 
tioiia. 

5 ft. 0 in. 

100 lbs. 

1,863 

5 If 1 If 

102 „ 

2,059 

5 If 2 ,, 

106 

5,226 

5 ,, 3 ,, 

109 „ 

5,787 

5 „ 4 „ 

112 „ 

6,107 

^ If 3 , y 

115 

3,040 

3 1, 6 ,, 

118 „ 

2,498 

5 „ '351,. 

121 „ 

1,389 

5 ,, 8 ,1 

125 „ 

623 

5 ,, 9 ,, 

129 

220 


The average weight of a Bihar peasant may be taken to be 
110 lbs., and his average height 5 ft. 8 in. 

What has been called in India “ Buchanan’s formula " for 
calculating weight for height is as follows : — 

“ Taking 5 ft. as equal to 100 lbs., add 3 lbs. in weight for 
every inch above 6 ft., e.g., 5 ft. 5 in. =: 100 + (3 X 6) =116 lbs.” 

In the case of men over 6 ft. 8 in. in height it was found that the 
addition of 4 lbs. for each inch gave a weight which was not far from 
correct. 

RACIAL DIFFERENCES IN THE SKELETON. 

This has been worked out in detail by Dr. Havelock Charles, of the 
I. M. S., Professor of Anatom}' in tlie Calcutta Medical College. His 
observations (published in “Transactions of Indian Medical Congress,” 
1884) were, it is understood, made in the dissecting room of the 
Medical School at Lahore, in the Punjab. These might well be of 
importance in the case of the disax)pearance of a European in India, 
and the production of bones by the police : — 

Spinal Column. — “As a rule the body of a Punjabi’s lumbar 
vertebra is thicker behind than in front. As the bone matures with 
age the excess of the posterior over the anterior dei)th becomes more 
pronounced. 

“In the female the anterior measurement is greater than the 
posterior. . . . 

“ Thg fifth lumbar vertebra is only exceptionally wedge-shaped, as 
in the European. 

“ Up to age of twelve none of the typical changes have taken place, 
but the deepest part of the body of a lumbar vertebra is behind and 
nftt, as in the European, in front.” 

The lumbar curve is straight or very slightly convex. Ninety-six 
is the index for the European lumbar curve (Tui’ner), 106‘8 for the 
native of the Punjab. 

The accessory processes of the fifth lumbar vertebra are frequently 
largefy developed in the native, and often articulate with the alte of 
•the Sacrum. 

The articular surfaces of the sacrum I found in 78*7 per cent, of 
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cases ti) be fornied of onlj^ two vertebrae. In European sacra this is 
formed of three vertebrae (Macclister). 

Acetabulumt — The differences are : — 

1. In natives of India the ischial portion of the facies lunata is very 
large. The rim of the acetabulum here is very prominent, and the 
groove for the obturator externus muscle is consequently deep. 

2. The extension forwards and the widening out of the lower 
liorn of the facies lunata, whereby the cotjdoid notch is, as it were, 
partly bridged over instead of being an irregular oi)en space. It looks 
as if the transverse ligament were ossified on its ischial side. 

3. The cotyloid notch, which in the European bone is, as a rule, 
open, presents in well-marked Indian bones the characteristic of being 
arched over by the forward and U2>ward prolongation of the inferior 
cornu of the facies lunata. The siii)erficial boundary of the cotyloid 
notch in Europeans consists of the transverse ligament alone ; the same 
bomidary in the Indian consists of bone (part of the ischium plus the 
transverse ligament). 

The Head of the Femur. — The articular area is of greater 
extent relatively and absolutely than that of a Euroi)ean bone. The 
surface is si)ecially jirolonged to adapt itself to the modified facies 
lunata of the acetHbuliim during extreme fiexion and i^artial abduction, 
and during semi-flexion and extreme abduction occurring at the hip- 
joint in the scpiatting and sartorial i)Ostures. 

The Neck of the Femur is longer relatively than in the 
Euro2)ean. 

The upper surface of the internal condyle of the femur is i)artly 
articular. This is not so in the European, where it is merely rough 
for the insertion of the gastrocnemius. It is due to the power of 
extreme flexion possessed by the Oriental knee joint. 

The Head of the Tibia is set on the shaft very obliquely. An 
Oriental tibia can easily he held by the finger and thumb when the 
internal tuberosity is grasped behind by them. 

The upper surface of the internal tuberosity slopes considerably 
downwards and inwards ; it is never flat, as in European bones. 

The external tuberosity of the tibia has its condylar surface convex 
from before backwards, and the articular surface is well i>rolonged 
downwards posteriorly. 

The ui)per part of the tibial diai>hysis is commonly directed 
obliquely backwards. 

On the anterior mai-gin of the lower extremity of the tibia a 

facet will be found in most cases on what is the ligamentous area of 
the Euroj^ean bone. 

In upwards of 17 per cent, of tibiae a second facet on the same 
border, but occupying a more internal position, will be seen. Both 
these articulate with corresponding articular areas on the ujii^er surfaee 
of the neck of the astragalus. 

The Astragalus difters considerably from the European. There is 
a facet on the upper surface of the neck to the outer side; there is a facet 
on the same surface more internall}^ which is continuous posteriorly 
with the trochlea, and internally with the pyi’iform malleolar surface. 

The outer margin of the neck of the astragalus is markedly tlynnen 
than in the EuroiJean bone. The Undersurface . — In the European 
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. bone the deep concavity, or articulation with the large convex facet 
on the upper surface of the os calcis, is generally bounded by two 
sharp non-articular margins. In Oriental bones the outer margin is 
frequently articular on its inferior aspect, as this part, when the 
Jacet exists, articulates with the upper surface of the greater process of 
the os calcis. 

The Os Calcis. — On the upper surface of the great process there 
is often amongst Orientals a facet continuous with the lai'ge posterior 
articular surface of the body of the bone, wliereas this surface is rough 
in European bones. 

The SkuU. — For practical purposes it may be assumed that most 
male Indian skulls have a cubic capacity of 1,860 cc. or under, 
whereas the European male skull runs to 1,600 cc. and ui)vvards. 
The measurement of the cranial capacity can be made by mustard 
seed, easily procurable, when small shot is not available. Dr. Charles 
also points out that it is rash to assume that the bones of an Oriental 
are necessarily smaller than those of a European. Many large, tall 
up country ” men have large bones. 

WEIGHT OF VISCERA. 

The following table has been compiled by the present writer from 
his own observations, and others made by Dr. II. Maddox, I.M.S., 
upon adult male prisoners in Bengal, who had died of disease in 
prison : — 

Native IMales. 



NumlxT of 
Cases . 

Average 

Weight. 

1 

Highest. 

Tx)west. 

Causes of Death. 



Oz. 

Oz. 

Oz. 


Liver. 

333 

44 

108 

13 

— 

8j>leen 

314 

10^ 

fW* 

1 

*Malarial. 

Jvung, right 

Ditto, left . 

224 

16 

m 

o 

fPnoumoiiia. 

224 

14i 

43 1 


— 

Heart 

238 

7^ 

201 1 

i 4 

t Apoplexy. 

Kidney, right , 


3| 

! 8 ^ 

I 2 

— 

Di to, loft . 

248 

3| 

8 ' 

! 2 

— 

Ihaiu. 

143 

44 

o6 j 

33 

— 


Native Females. 



N umber of 
Cim'n. 

Average 

Weight. 

Highest. 

LowesL 

Liver . 


Oz. 

Oz. 

Oz. 

88 

37i 

62 

16 

Spleen 

91 


48 

1 

ljuiig, right 

49 

9l 

20 

6 

Ditto, left . 

49 

9l 

n 1 

4 

Heart 

46 

G 

9 

4 

Kidney, right . 

68 

H 

6 

1 

Ditto, loft . 

68 

'4 

6 

1 

Bmin 

7 

37 

42 1 

i 26 
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VIOLENT DEATHS. 

The largest number are due to accident ; then comes suicide, and 
lastly homicide. 

Suicide. 

Dr. Kenneth McLeod published a valuable monograph on suicide 
in India. From this it appears that in Bengal and the Punjab the 
reported average annual suicide rate for the five years which ended 
1876 was in Bengal 31*3 and Punjab 12'7 per million of the popu- 
lation; in Madras it was 62 for males and 68 for females; in the 
tmited provinces of Agra and Oudh 27*8 for males and 71 for 
females ; in Calcutta it was, males 64 and females, 104 per million. 
In India the female suicide rate always exceeds that of males, the 
reverse being the case in England. 

Kenneth McLeod also gave the following table on the various 
methods of suicides per thousand of the two sexes in Calcutta : — 


Method. 

Males per 
Tbounand. 

Keinale.s per 
Thousand. 

Haiigiiig . 

179 

346 

Drowning . 

127 

54 

Poison 

647 

562 

Guts and stubs . 

69 

If) 

Grunshot . 

:n 

— 

Otherwise . 

61 

22 


From this it is seen that in that city the favourite means of suicide 
is poison, but this does not apply to other parts of the country. 

The following table is compiled from four provinces in India : — 

Methods of Suicide in India per Thousand Suicides in each Sex. 


Method. 

Males. 

Females. 

Hanging . 

308 

278 

Drowning , 

354 

576 

Poison 

168 

119 

Cuts and stabs , 

65 

11 

Gunshot . 

■ 25 

— 

Otherwise . 

i 20 

16 


From this it will be seen that male would-be suicides prefer first 
hanging, then drowning, and then poison, while females far and away 
prefer drowning, then hanging, and next poison. 

The chief causes of suicide are shame, grief, physical suffering, 
revenge (Chevers), and from religious motives, as in the now abolisHbd 
[illegal — a trial arose on a case in 1906 {vide Lancet, February 18th, 
1905 ) — ^Ed.] custom of sati, where the widow threw herself on the 
funeral pyre of her deceased husband. 

Homicide. • 

The causes which lead a man to murder another are often ii^ Indie 
trivial in themselves : quarrels about land, murder for the sake of 
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robbery, such as the ancient thuggi and the more modern form of 
datv/ra poisoning, and mimder arising from outrages done to husband 
or to wife. 

Infanticide. 

The special causes why infanticide is common in India ai’e the 
restrictions placed upon the remarriage of Hindu widows. Such 
women are deprived of their husbands often at a very early age, and are 
exposed to temptations, without any choice of remarriage. This leads 
to the destruction of the offspring of illicit intercourse. Among certain 
classes in India it is considered necessary to have all the daughters of 
a family married. This is not always possible, and is always expensive ; 
hence a certain amoiMit of female infanticide is practised. 

Chevers has recoi-dod a case whore, because throe successive female children 
were bom, the father exposed the last bom child in tho jungle. Ohevers also 
records that in a special inquiiy oidorod by Government into the practice it was 
found that in twenty-six villages out of 308, no female child under the age of six 
existed. In another Rajput village 104 boys and only one girl were found, iu 
another 284 boys but only twenty-threo girls. 

According to the law of India, a child is alive or in being from the 
moment any part of the child has been brought forth, though it may 
not have breathed or been completely born. The causing of the 
death of a child in the mother’s womb is not homicide ” (I. P. Code, 
s. 299). 

Section 815 of the Indian Penal Code also sa 3 ’^s : — 

‘‘Whoever before the birth of any child does any act with the intention of 
thereby preventing that child from boing bom alive, or causing it to die after its 
birth, and does by such act provont that child from being bom alive, or causes it to 
die after its birth, shall, if such act be not caused in good faith for the purpose of 
saving the life of tho mother, be punished with imprisonment,” etc. 

According to Indian law, proof of respiration amounts to proof of 
live birth, except in those rare cases of vagitus uterinus ; such cases 
are usually those in which instrumental aid has been necessary for the 
extraction of the child from its mother’s womb. 

CRIMINAL ABORTION. 

/ 

Criminal abortion is resorted to in most countries, but is said to be 
very common in India, and is largely due to the non-remarriage of 
Hindu widows. 

Sections 812, 818, 814, 816, and 816 of the Indian Penal Code deal 
with the question of criminal abortion, and lay down the penalty which 
may be inflicted for the olfence. 

According to these sections, the consent of the mother is a most 
important point. Such consent is held to mitigate, and absence of such 
consent to aggravate, the offence, whereas according to English law such 
cOnsent is immaterial. 

The methods of producing abortion adopted in India are usually 
crude, and frequently lead to loss of life. It is impossible to obtain 
statistics of the degree of prevalence of this offence, as it is only 
the {atal cases that come to the notice of the police. If the case 
recover, the pyrexia is attributed to malaria, and if the woman dies, and 
*a c6.v.plaiut is not immediately lodged, the body is burned or thrown 
into the river. 
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The methods are either mechanical or medicinal. 

Mechanical. — A very common method is by the use of “ abortion 
sticks.’' Those commonly used are twigs of Plumbago Roftea^ lal 
chitra in the vernacular, or of the oleander, Nenum Odorum. These 
sticks are five or six inches long, and are passed into the uterus either 
through the membranes, or between them and the Avail of the uterus. 
It not infrequently happens that the wall of the uterus is thereby 
perforated, with the result that peritonitis supervenes and death 
follows. 

In other eases the stick” used is not in itself an irritant, but it is 
smeared Avith some irritant substance, as the juice of marking nuts 
(veniacular hhela), Semicoi'jns Anacordium ; the juice of jequirity 
(vernacular rati), Ahnis Precatoi'im, or viodar, the milky juice of 
Calotrophis Gigantea, a common wild plant in India. 

Medicinal. — By the use of many indigenous drugs, which arci 
credited with ecbolic or cinmenagogue properties, as papaya seeds 
(Carica Pajiaya), carrot seeds, aloes, croton oil, mercury, quicklime, 
copper, or even the juice of bamboo leaA^es. Not infrequently a com- 
bination of more than one method is used, as indeed is the custom in 
other countries than India. 

INJURIES IN GENERAL. 

In the Indian Penal Code “murder” is differentiated from “culpable 
homicide ” and from causing “ death by doing a rash or negligent act.” 

Sections 299 to 309 of the Penal Code deal with these offences. 

Culpable homicide is thus defined (section 299) : — 

“ Whoever causes death by doing an act with the intention of causing death, or 
with the intention of causing such bodily injuiy as is likely to cause death, or with 
the knowledge that he is likely by such act to cause death, commits the offence 
of culpable homicide.” 

The following illustrations are added : — 

“ A. knows Z. to bo behind a bush ; B. does not know it. A. , intending to cause 
or knowing it to be likely to cause, Z.’s death, induces B. to fire at the bush. B. 
fires and kills Z. Hesro B. may be guilty of no offence, but A. has committed the 
offence of culpable homicide. Again, A. by shooting at a fowl, with intent to kill 
and steal it, kills B., who is behind a bush, A. not knowing that B. was there. 
Here, although A. was doing an unlawful act, he was not guilty of culpable homi- 
cide, as ho did not intend to kill B. nor to cause his death by doing an act that he 
knew was likely to cause death.” 

Culpable homicide is murder if the act by Avhich death is caused is 
done with the intention of causing death, or with the intention of 
causing such bodily injury as the offender knoAV’^s is likely to cause 
death, or if the bodily injury intended to be inflicted is sufficient, in 
the ordinary course of nature, to cause death. Culpable homicide is 
not murder if the offender, whilst deprived of the power of self-control 
hy grave and sudden provocation, causes the death of the person who 
gave the provocation, or causes the death of any other person by 
mistake or accident, provided that the provocation is not 
sought nor voluntarily provoked, or that the provocation i| not 
given by anything done in obedience to the law, or that tlxe provo- 
cation is not given by anything done in the lawful exercise of the right 
of private defence. 
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Hurt and Grievous Hurt. — The medical officer is frequently 
called upon to decide if a certain injury is ‘ hurt ’ or ‘ grievous hurt/ 

Section 819 of the Indian Penal Code defines hurt thus — 

“ Whoever causes bodily pain, disease, or infirmity to any person is said to 
cause hurt.’* 

By section 320 the following kinds of hurt are called “grievous 
hurt’*^— 

(1) Emasculation ; (2) i>ermanent privation of the sight of either eye ; {S) 
permanent privation of the hearing of either ear ; (4) privation of any member or 
joint; (5) destruction or permanent impairing of the powers of any member or joint; 
(6) permanent disfiguration of the head or face; (7) fracture or dislocation of a 
lK>ne or tooth ; (8) any hurt which endangers life, or which causes the sTifferer to 
bo, during the space of twenty days, in severe bcKlily pain or unable to follow his 
ordinary' pursuits. 

Sections 321 and 322 of the code deal with “voluntarily” causing 
hurt and grievous hurt. 

When the police bring an individual to the medical officer for 
examination of aji injiirj^ a form is produced, on which the police are 
supposed to state “ all that is at present known of the case.” On 
the back of this printed form are six columns, with the following 
headings : — 

1. Nature of injury, i.c., cut, bruise, burn, etc. 

2. Size of injury in inches, length, breadth, and depth. 

3. On what part of the body inflicted. 

4. Slight, severe, or dangerous. 

5. By what kind of Aveapon inflicted. 

6. Ilemarks. 

This form also requests, if there is any fear of the case terminating 
fatally, or should unfavourable symptoms set in later, that notice be 
given to a magistrate, so that, if necessary, the dying declaration of the 
patient can be taken by the magistrate. 

One of the most common weapons in use in India is the lathis or 
bamboo staff, so frequently carried by all natives of India. It is often 
bound with iron or brass, and in the hands even of a feeble man it is 
and should be regarded as a “ deadly weapon.'^ In 1872, Harvey 
calculated tluit 32 per cent, of all medico-legal cases in Bengal ^were 
due to injuries by blows of a lathL In 1901, in the Arrah district 
alone Stevens has recorded that, out of 223 police cases, in 204 the 
injuries were caused by lathi blows, including twenty-four fractures of 
bones. 

Ther§ is one form of severe contusion of the chest wliich is worth 
mentioning, as it is very likely to mislead the young medical officer. 
It is described by Clievers, and is known in the vernacular as hansdola, 
or bamboo crushing. A bamboo is placed across tlie victim’s chest. 
'Men sit on the ends of it, and roll it backwards and forwards over 
the chest. The torture is liorrible, the muscles are bruised, but in 
practised hands no external mark is caused [vide Vol. L, p. 429 . — ^Ed.], 
though on post-mortem examination the ribs may be broken and the 
lungs lacerated. This torture may also be applied to the limbs, or 
the torturer may kneel with his two knees in the two “ Scarpa’s 
^riang^es ” of the victim. Here also considerable local damage may be 
. done to the vessels and muscles without any visible external marks. 
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INJURY TO ORGANS OF THE BODY. 

The Spleen. 

There is no special Indian experience on injuiy to, or rupture of, 
any organ of the body except the spleen. 

Within the past couple of years a considerable amount of evidence 
has been forthcoming which shows that the enlargement of the spleen, 
which is so common in India, is the result of infection by what is 
known as ^^the Leishman-Donovan bodies,’’ and as these have been 
shown by L. Rogers to be stages in the development of a trypanosome, 
it is clear that what has been called malarial enlargement of the 
spleen, or tropical splenomegalj", should be considered as a result of 
trypanosomiasis. It is probable, however, that repeated attacks 
of any malarial fever can also produce enlargement of the spleen, for 
it is certainly a veiy common sequel of such repeated attacks. From 
the medico-legal point of view the causation of the enlargement is, 
however, of small importance compared with its results, esi3ecially 
when they end in rupture. 

Rupture of the Spleen is an injury which is rare in England, and, 
consequently, has received but scanty attention from writers on medical 
jurisprudence in the British Isles [ride Vol. L, p. 626 . — Ed.]. The 
reverse, however, is the case in India, where it is extremely common, 
and is constantly appearing in the law courts as the cause of death. 
In fact, so common is it, that in the case of the sudden death of 
a native it might often be safely presumed that this was the cause. 
In the majority of those unfortunate cases in which a European 
is charged with having caused the death of a native by a blow 
or a kick, it is almost invariably found that the spleen was rup- 
tured from a degree of violence which would liave had no effect on a 
healthy person. Recently a hostile newspaper went so far as to state 
that it did not believe in the existence of such an injury as rupture 
of the spleen — a statement based, I need hardly say, on the most absolute 
ignorance of the wdiole subject. 

Rupture of the Ri)leen tlierefore is a matter of the very greatest 
importance to the medical man practising in India, or in any other 
malarious country. 

We have no statistics on a large scale as to tlie exact degree of the 
prevalence of enlargement of the spleen among the people of India ; 
but such as have been compiled go to show that it is very considerable. 
Indeed, till recently an enumeration of the proportion of enlarged 
spleens in any community was used as a test of the malarial character 
of any locality. 

In the European, the books on anatomy tell us, the spleen weighs 
from five to seven ounces. This is for Europeans whose average 
weight is usually taken at 160 pounds. The average weight of tlie 
native Bengalis, as the result of some 28,000 observations collected 
by me, is about 110 pounds only ; but in them I have found the spleen 
to weigh on the average ten ounces (average of 314 careful records). The 
largest I have ever weighed was sixty-four ounces, that is heavier than 
an ordinary liver, but many larger than this have been found. ^ 

It is obvious that a large spongy organ, taking up much more ithan^ 
its proper space in the abdomen, is peculiarly liable to external injury, 
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and that owing to the fnability of the organ and the large quantity of 
blood it contains, such injury must almost always be fatal. 

In an admirable article recently published {hidian Med. Qaz.^ 
June, 1902), Dr. D. G. Crawford has analysed very thoroughly a 
series of 804 cases of ruptui*ed spleen. These 804 cases were all taken 
from records of post-mortem examinations made for medico-legal 
purposes, and out of over 9,000 such records examined, the number of 
cases of ruptured spleen amounted to not less than 8 per cent, of the 
whole. Moreover, out of these 9,000 cases the spleen is noted as 
enlarged in no less than 87 per cent., and in some districts well 
over 50 per cent, of the spleens are recorded as enlarged. This 
means that more than one-half of the persons whose bodies come to 
be examined for the purposes of justice have enlarged spleens. 

Following Crawford, we may discuss this question under several 
headings : — 

Age and Sex* — Examination of statistics shows that there is but 
little difference between men and women in their liability to this 
injury ; as regards age, nearly two-thirds were adults, that is, iJersons of 
an age most likely to be engaged in fights and quaiTels. 

The Cause of the Rupture. — Of the 304 cases, omitting 67 
in which the cause is recorded as unknown and a few from mis- 
cellaneous causes to be mentioned below, we find 102 due to blows 
from sticks, 62 to blows of the fists or kicks, 22 to falls, chiefly out of 
trees, 2 to pressure on the bod}" (a familiar form of torture), 23 as part 
of a murderous assault, and 20 to being run over or to a heavy weight 
falling on the body. 

The miscellaneous causes recorded are of importance, as showing 
what a slight degree of injury ma}" lead to a fatal result. Among them 
were a clod of earth thrown and striking the left side, the blow of a 
shoe, or a wooden stool, or the i)rod of a cow’s horn. Others were,, 
being knoc.ked down (not run over) by a horse, the blow of a fall to the 
ground, or the kick of a horse. 

The follow"ing cases may also be quoted : — 

A European gentleman who slipped on the floor of his bathroom and died in a 
few minutes. At the autopsy the spleen was found to be ruptured and to weigh 
nineteen ounces. Even this simple fall caused no less than four lines of rupture. 
James has recorded the case of a shepherd boy who, while indulging in horse-play 
with another youth, fell and died in three horn’s. The spleen was found to weigh 
twenty- tw^o ounces and to be ruptured in two 2)laces on the lower surface. In 
another case a Puiijjihi l>oy died after a blow which was ascertained to have been 
on the right side. The spleen w’as found enlarged, with a mpturo one and a half 
inches long on the inner surface. James has also recorded another remarkable 
case of what ho calls “spontaneous rupture” of this organ in the person of a 
Punjabi who, while conducting his own caso in a law court, fell down suddenly. 
Not the slightest evidence could bo obtained that ho struck anything as he fell, but. 
at the autopsy it was found that the spleen was much enlarged (weighing no lesa 
thuA three pounds thii-tecn ounces), and ruptui*ed for six inches along its inner 
surface. 

Two other cases of “spontaneous rupture” of the spleen have 
recently been published (^Indian Med. Gdz,, 1904). These eases show 
that when the organ is diseased, the very slightest blow is sufficient to 
ejause^its fatal rupture, if indeed muscular action may not be by itself 
sufficieht. 

* M.J. VOL, ir. 
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The Site of Bupture. — Of 262 cases where the site of the 
rupture was noted, 138 were on the inner surface, 56 on the outer 
surface, and 116 either on two surfaces or irregularly distributed. 
Of 304 cases 226 were single ruptures, and 79 were multiple. It 
appears therefore that the inner surface is by far the most commonly 
raptured, and it is said that on this aspect the spleen capsule is the 
thinnest. 

In all the above cases the spleen was recorded as more or less 
enlarged ; but there were eiglit cases in which at the autopsy it was 
recorded as not enlarged. In these eight cases the injury was either 
severe or multiple (murderous assault or run over**). 

A prisoner in a gaol either fell on some bricks or was roughly handled by another 
prisoner (the evidence was not decisive). At any rate the spleen was found ruptured, 
and it was described by the reporter as “ healthy*’ ; it was not markedly diseased 
nor enlarged. 

It is, perhaps, worth noting that in five of these eight cases the 
stomach is stated to have been found full, and in only one case is 
it said that the stomach was empty. Crawford, however, wlio has 
investigated tins poijit, is of opinion that there can be found no 
very definite connection between rupture of the spleen and a state of 
fulness of the stomach. 

Complications. — Of course, in cases of great violence it is natural 
to expect damage to other organs, but an analysis of Crawford’s figures 
allows that in only thirty-two cases (10 per cent.) was any other organ 
than the spleen ruptured. In nineteen of these thirty-two the liver 
was also ruptured. 

The Period of Survival after Rupture.— This is often a most 
important legal question. We may quote a few cases bearing on this 
point. In Russell’s Malaria : its Causes and Effects, ” a case is related 
in which a iiuin received a severe injury to the spleen and recovered ; 
but the injury to the spleen was confirmed some years after, when 
a post-mortem examination took place on his bod}^ I have only been 
able to collect seven cases of survival for considerable periods after 
undoubted rupture of the spleen. Many years ago I published one such. 

In four cases the victims survived over twenty -four hours, in one 
case for five days, in two cases for four days, in another case for 
two and a half days, in another a “ few days,” in another for three 
days. The longest period of survival that I have been able to find 
is that of a man admitted to a Calcutta hospital with a rupture of 
the spleen, and he remained tliere for seventeen days, and the injury 
was confirmed post-mortem. 

In some cases the period of survival is passed in unconsciousness, 
but in others there can he no doubt that the patient may be able to 
speak or make a dying declaration, etc., points often of the greatest 
legal importance. ^ 

A question may arise as to the i)ossibility of a man with ruptured 
spleen being able to get up and walk a certain distance. This 
point is not often noted in recorded cases, but in reading them one 
frequently finds nothing that makes such imi)ossible. Doubt is set 
at rest by the following case, published in 1867 by Dr. Hutchin- 
son : — All old man, after having been severely beaten by a bamboo, 
walked to his home, a distance of about half a mile, and there died 
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almost immediately. The post-mortem examination showed that the 
seventli and eighth ribs on each side had been fractured. The spleen 
was ruptured, and also the liver. 

It is worth adding that a case has recently been published 
(Indian Med. Gaz.y November, 1908, p. 417) in which at an autopsy 
on a Sepoy, aged twent 3 ^-four, there was found a total (congenital) 
absence of the spleen, along with a transposition of all the abdominal 
and thoracic viscera. 

Chevers has pointed out that rupture may occur in (1) simple 
engorged spleen, (2) enlarged engorged spleen, (3) the small hard 
fibrous spleen, and (4) the large hard fibx'ous spleen. 

The so-called ‘‘ague cake** spleen is enlarged and often so fibrous 
and hard that it seems at first sight little liable to rupture, but in such 
cases a recent attack of fever may have produced engorgement, which 
would have the effect of making it softer and more friable. 

THE PERIOD OF DIGESTION OF INDIAN FOODS. 

Experiments to show the periods required for the digestion of foods 
have usually dealt with European foods, i.e., meat, bread, and vege- 
tables, and Dr. Beaumont’s classical experiments still remain unchal- 
lenged, but it is to be noted that the periods given do not refer to the 
digestion of Indian foods in Indian stomachs, on which but few 
observations or experiments have been recorded, hence the value of the 
observations below. 

The natives of India use either rice, wheat, or other grains 
as their staple food. In addition to this, many use some of the 
I)ulses, and comparatively few eat meat, fowls, or fish. The people 
of Eastern Bengal, however, take a small quantity of fish, if they 
can procure it, at both of the chief meals of the day. Rice is 
largely consumed by the inhabitants of Bengal, Madras, and Burma, 
along with vegetables, fish, and pulses. In the United Provinces, 
and in the Punjab, rice is but little used. The people there eat 
chiefly wheat, maize, millet, and such cereals, cooked into unleavened 
cakes, or chapatties^ The rice-eaters take a large quantity of this 
grain. CookiMl rice weighs almost three times as much as dry rice, and an 
ordinary meal of a fairly well-to-do Bengal native consists of about twelve 
ounces of dry (about thirty-six ounces cooked) rice, a couple of ounces 
of dry pulse or fish, a few ounces of watery vegetables, and not less than 
a pint of water. The bulk of this is very great, and it is probable that 
the roiityie use of pan (betel) and other digestives is due to their power 
of aiding the digestion of such a bulk. It is obvious that it may be of 
the greatest medico-legal importance to know the exact time at which a 
deceased person died. One method of estimating this is by the state 
ot* digestion of the food in the stomach, presuming that the hour at 
which deceased took his last meal is known. 

The following observations of Dr. P. G, Singh, of Patna, have been 
published at my request. They were made on bodies sent in for 
medico-legal examination : — 

1 . A Hindu, aged thirty-five, took food at 8 a.m. He was severely assaulted at 
•<en .(fdock (two hours later), and died at 2 -p.m. from the effects of ruptured spleen. 
At the autopsy a large mass of undigested rice and pulse was found in the stomach. 

. • . 55—2 
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Death iad taken place six hours after the last meal ; hut it is possible that the process 
of digestion may have been inteiTupted by the shock and haemorrhage at ten o’clock. 

2. A young man took food at 11 p.m. ; ho had an epileptic fit at 2 a.m., and 
died at 5 p.m. the next day. The stomach was found half full of undigested rico. 

3. A man took his evening meal at 10 p.m., went to sleep soon after, was 
murdered in his bed at 6 a.m, (t.c., seven hours after taking food). A small mass 
of undigested lice and potato was found, so that stomach digestion was not 
conmlet^ oven in seven hours. 

The following experimental observations were made by washing out the stomachs 
of healthy persons at fixed peiiods after taking food : — 

1. Large meal of pulses, rice, and vegetables at 12 noon, stomach washed out 
after three horn's. Some undigested rice remained. 

2. Same peisoii another day, stomach washed out after four hours. One ounce 
of undigested rico was recovered. 

3. Same pei-son another day. After five hours some undigested rice flowed out 
from tube (250 grains counted), and so up to seven hours, when even then some 
undigested grains of rice remained in the stomach. 

4. A similar experiment on another man. Somo 200 grains of rice, undigested, 
wei^ found on washing out after five hours. 

5. Similar experiment. Two drachms of undigested rice were found after six 
hours. 

6. Same person fed on rice and chapatti (a sort of unleavened bread in the form 
universally used by up-country natives). After six hours somo rice and a piece of 
the chapatti were foun<l undigested. 

In two similar experiments pieces of the chapatti, undigested, were found in the 
stomach after so long intervals as six hours and thirty minutes, and after six hours 
and forty minutes. 

These experiments and observations seem to show that somo portion of a meal 
of rice, pulses, etc., may be foimd undigested even six or seven hours after the 
taking of food. 


INSANITY IN INDIA. 

It can safely be said that, on the whole, insanity is less common in 
India than in European countries. It is certainly a fact that a 
very small number are sufficiently insane to need confinement in 
asylums. At tlie present time there are not more than 6,000 
lunatics in all the asylums of India, and of its teeming millions the 
census returns show not more than 5 persons per 10,000 as insane ; 
in these figures are undoubtedly included cretins and half-witted 
village idiots. There are no private asylums in India, and even in such 
a large province as Bengal, with seventy-seven million inliabitants, a 
central asylum for about one thousand inmates will amply suffice for 
the needs of tlje population. About one-half of the lunatics in 
an Indian asylum are “ criminal lunatics.” In four provinces in India 
in one year about 860 patients are admitted to asylums. Of these con- 
siderably more than half are admitted under the heading of mania,” 
about one-fourth as melancholics, one-eiglith as dements, and the rest 
under the other headings. The causes of insanity in India are the same 
as in every other country, viz., heredity and stress. It is of course very 
difficult in the case of the vast majority of illiterate iiisanes to obtain 
any reliable evidence as to the existence of any hereditary predisposi- 
tion ill the famil}^, and it is still more impossible to trust the entries in 
the forms under the heading Causes,” which are usually filled up by 
semi-educated police subordinates. 

Causes of Insanity.— 1 . Heredity.— TYiq number of cases of 
insanity attributed to heredity in India is remarkably smalL Out of 
1,344 persons admitted to asylums in India in 1892 it was found that. 
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only fifty-eight, or 4*8 per cent., of them were attributed to heredity. 
This is in marked contrast with the 19 per cent, which is given by Hack 
Tuke for England. 

2. Other Causes . — These are fever and sun exposure, sexual 
excesses, syphilis, grief, datura, alcohol, etc., but none of these except 
datura are of any special importance in a note on insanity in India. 

Alcohol, it may be noted, is ver3M’arely mentioned as a cause of 
mental disease in India. It is very little used by natives of India on 
the whole, though there is to be noticed a perceptible increase in the 
use of alcoliol in the larger towns. The primitive tribes use alcohol 
freely in the form of home-brewed rice beer and toddy, but in no sense 
can the abuse of alcphol be looked upon as a national vice in India. It 
is probable that its place is taken by other drugs, such as opium, 
Indian hemp, and cocaine, which are consumed for their euphoric 
properties. In a certain collection of cases, however, 4 per cent, 
were put down as probably due to alcohol. 

Opium. — The use of opium is very general in many parts of India. 
It is taken for its euphoric effects. As will be seen below (p. 877), it 
is a very common cause of fatal poisoning, but it has but little influence 
in tlie causation of insanity. 

Datura. — This is a potent intoxicant, and produces a furious 
temporary delirium. For its use as a poison see below (p. 878). It is, 
liowever, but seldom found to be a cause of insanity, unless mixed 
with hemp. 

Indian Hemp. — Of all the causes to which insanity in India has 
been attributed the abuse of the hemp drugs is the most important. 

Ill the year 1893, the Government of India appointed a commission 
to inquire into the cultivation of the hemp plant, the preparation of 
drugs from it, and the effect of their consumption on the social and 
moral condition of the people. This Coininissiou visited all parts of 
India, and made elaborate and thorough inquiries, and published the 
results of its investigations in a report which with tlie records of evi- 
dence, etc,, consists of seven large volumes. In this report is contained 
all that is known about the hemp drugs, their use and abuse, in India. 

The two plants Cannabis Saliva and Cannabis Indica are apparentlj"^ 
identical, the Iiylian plant being viewed as an Asiatic condition of 
the species.” There are no botanical characters to separate them, 
though the hemp plant is believed by the most competent Indian 
botanists to have been introduced from Central Asia, and not to be an 
indigenous plant, yet it now grows wild over an immense area through- 
out the Himalays from Kashmir to the extreme east of Assam. 

The products of the hemp plant which concern us from a medico- 
legal point of view are ganja, choras, and bhang. Though these 
names are in some places confused or mixed, j^et, generally speaking, 
tBe following definitions given by Prain, of the Calcutta Botanic 
Gai’dens, hold good : — 

“ Oanja cousists of tho dried flowering tops of cultivated female hemp plants, 
which have become coated with resin, in conseiiubuce of having been unable to set 
seeds freely. 

^^Vhoras is tho name applied to the resinous matter which forms the active 
principle when collected separately, 

fihamjy aiddhi, aabaiy putti, are different names applied to the dry leaves of the 
hemp plant, whether male or female, cultivated or uncultivated.” 
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It musty however, be noted that the word bhang is commonlj^ used for 
theliquid form in which the hempdrags are consumed ; i.e.^garija pounded 
up and made into drink becomes the ‘‘ bhang ” of ordinary parlance. 

The hemp drugs may be smoked, drunk, or eaten. 

Smoking. — Ganja is chieflj^ used in Bengal. The ordinary 
method in Bengal is as follows : A small quantity of ganja is taken, 
one-sixteenth of a lota, and is kneaded in the palm of the left 
hand with the thumb of the right, a few drops of water being 
added if necessary. When it ceases to give any colour to the 
water it is ready to be smoked. The pipe or chiUum is a bowl 
with a short neck, the same as that commonl}^ used by natives for 
smoking tobacco. First a small foundation of tobacco is put into the 
pipe. On this is placed the prepared ganja^ which has been chopped up. 
Then comes another layer of tobacco. A bit of live coal is placed on the 
charged pipe, and a damp cloth is generally wrapped round the neck 
of it and folded into the palm of the left hand, while the pipe is grasped 
by the neck betw*een the thumb and first finger. A few short breaths 
are blown and drawn to light the pipe, and when this is done one long 
deep draught is taken into the lungs. The pipe is then handed on to 
a companion and goes the round of the circle. 

In the Punjab and United Provinces choras is chiefly smoked, but 
cho7'as is only smoked in Bengal by well-to-do people, on account of its 
expense. In the provinces just mentioned the choras is mixed with 
tobacco in the form in which tobacco is generally used by natives in 
their hnkka. The draught is always taken into the lungs. 

Ganja ma}' also be smoked in the hukka, and even cigarettes may 
be made of the leaves, but usuall}^ the leaves are only used by very 
poor people in this way. 

Well-to-do people, however, are not content with these simple means 
of smoking, and they i^refer to mix with the ganja or choras certain 
spices, such as musk, mace, satfron, cloves, cardamoms, or rose leaves, 
etc. Sometimes even more potent drugs are added, as opium and 
datura. The use of datura, opium, arsenic, or nux vomica is, however, 
confined to excessive consumers, to whom the simple drug has ceased 
to give the required degree of exhilaration or stuiJefaction. 

Methods oj drinking Hemp Dmgs. — As with smoking, so in the case 
of drinking, there is a simple or common form and other more elaborate 
compounds. The simi)le form is merely to pound the drug very fine 
w’ith some black pepper, to add winter (according to the desired 
strength of the dj ink) and filter the mixture through a cloth. For this 
purpose the leaves of the plant are generally used, or the leaves and the 
flower heads. This is the prei)aration commonly called in Bengal 
siddhi or bhang, and in other provinces usually bhang. 

This drink may be fortified by the addition of harmless spices and 
l>erfumes, such as anise, fennel, coriander, dill, or cardamoms, or,*lo 
meet the craving of the excessive coiasumers, the drink may have 
datura seeds, opium, nux vomica, or arsenic added. 

Eating. — Ganja and bhang {j.e. leaves) are also eaten mixed with 
any of the spices mentioned above, or with gur (crude molasses<^, and 
swallow^ed in the form of a bolus. The practice of thus eating the 
hemp drugs is, however, much less common than either smoktifg 
drinking them. 
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Another preparation is in the form of sweetmeats, called majun. 
Ganja and bimig (leaves), and more rarely choras^ are used, the basis 
of the sweetmeat being sugar, milk, and spices. 

Majtm is largely used at certain Hindu feasts, and is evidently 
credited with aphrodisiac qualities. 

The custom of offering an infusion of the leaves of the hemp plant 
to guests on religious festivals is almost universal in India. In fact, the 
use of bhang is intimatel}^ associated with many social and religious 
observances of the people, just as is the use of wine and spirits among 
European nations. 

The above details have been given of the varieties and uses of these 
drugs, for considerate ignorance exists as to them, and it is not possible 
for a medical officer to make any inquiries as to their use in a case of 
insanity suspected to be due to this cause unless he has a clear notion 
of the customs of.the people with regard to these drugs. 

It may be remarked that there is a certain amount of popular 
prejudice against the smoking of these drugs. It is not quite respect- 
able; at least respectable men do not smoke the drug in public, 
but usually in the privacy of their homes, and among friends and 
companions, and it is believed that on the whole smoking ganja or 
choras is more injurious than the drinking of bhang^ but in considering 
the abuse of the drugs the question of the adulterants, especially 
datum, must always be borne in mind. 

In discussing the question, ^ Is the moderate use of the drugs 
beneficial or at least harmless ? * we must clear our minds of prejudice. 
The fact is that the answer to such a question is the same as would be 
given by the average man to the same question about alcohol or 
tobacco. Neither alcohol, tobacco, nor hemp drugs are necessary. 
Moderation in their use does but little, excess certainly does much, 
harm. 

It must also be remembered that hemp drugs are largely used 
for therapeutic i)urpo6es by Indian medical practitioners. They are 
often prescribed in bronchitis, asthma, an<l other respiratory complaints, 
and also as general and local anodynes. They possess a certain amount 
of diuretic action, and though modern research does not favour the view 
that they are also aphrodisiacs, yet such is a popular belief in India, 
The probability is that, like alcohol, the}" give strength and free 
course to the predominant desires of the animal nature. On the whole 
the balance of evidence is that the moderate use of henij) drugs is not 
injurious. 

As regards the formation of a habit, in this respect hemp drugs are 
like any other intoxicant, consumption tends to become habitual. The 
habit is strong, but the difficulty of breaking it off is not so great as in 
the case of alcohol or opium, but probably greater than that of the tobacco 
hft.bit. The immoderate or excessive use of the drug is chiefly of 
importance in regard to its share in the causation of insanity. 

The report of the Hemp Drugs Commission, from which we have 
quoted, has gone very thoroughly into the relation between hemp 
drugg and insanity. There is no doubt that in the record of Indian 
asylums there were, and still are, a large number of cases which liave 
• beehauttributed to the excessive use of these drugs, but on examination 
of the records of cases in the asylums, the Commission proved clearly 
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that^ whatever may be the truth of the connection between hemp and 
insanity, the statistics of the asylums had no claim to be considered as 
trustworthy. It was proved in a large majority of cases that the entry 
of hemp drugs, under the heading of causation, in the asylum registers 
merely meant no more than that this cause was put down frohi the 
descriptive roll that accompanied the patient to the asyluiii, and that 
there was no. better authority for the entry than that of the police sub- 
ordinate who filled up the form. The Commission concluded that 
excessive use indicates and intensifies mental instability, . it tends 
to weaken the mind, and it may even lead to insanity.*' When taken 
in more than a moderate quantity, hemp drugs in au}’^ form produce a 
condition of intoxication, shown hy laughing, • singing, and other 
emotional actions. Hallucinations are produced, which are governed 
by the nature of the subject towards which the thoughts are most often 
directed. To the sensualist the effects are sensual, while the ascetic 
finds that his powers of contemplation are increased b)^ a dose of hemp 
(Gibbons). In persons unaccustomed to its use the drug produces 
marked delirium with violence, or even mania. This stage of excite- 
ment lasts some hours ; then the individual passes into a state of stupor 
(or, in rare cases, into fatal coma). After several hours recovery 
gradually takes place. The question then remains, Are there good 
grounds for the popular belief (shared by many medical men) in a close 
connection between the abuse of hemp drugs and insanity ? J. H. T. 
Walsh has ably discussed this in the Journal of Mental Science 
(January, 1894). 

His conclusions are as follows : — 

“ ( 1 ) That hemp drugs are very largely used in Bengal, smoked as ganja or ckoraa, 
drunk as bhang or aiddhi^ or eaten as majun. 

“ (2) Among healthy persons ganja, smoked alone or with a very small addition 
of datura (two or three seeds), produces a condition varying from mild exhilaration 
to marked intoxication. The violent and intoxicating effects are less marked, or 
not seen at all, in persons having a regular and wholesome supply of food. 
Much the same may be sai<l of bhang. 

“ (3) Among persons of weak mind, or with a marked neurotic tendency, even a 
moderate quantity or only a slight excess of hemp drugs may so increase the 
insanity, latent or evident, as to make such persons violent, morose, or mdlancholy, 
according to the neuropathy with which we start. The presence of adulterations 
such as datura will increase those effects. 

“ (4) Abuse of hemp drugs, especially when adulterated with datura, will produce 
even in healthy persons a very violent intoxication simulating mania, or may lead 
to a morose inolaiicholic condition, or to dementia. Those conditions are generally 
of short duration, and the patient ultimately recovers. So common is absolute 
recovery that I think when a patient confined in an asylum for the treatment of 
insanity, said to bo duo to the abuse of hemp drugs, does not recover “Within ten 
months, these drugs were possibly only the exciting cause, and that we are dealing 
with an individual who was either iiisjiuo previous to his use of intoxicating drugs, 
or with one in whom latent insanity has been roused into activity by the vitiatmg 
effects of excess of ganja, bhang, etc.” «i 

Brlinning Amok. — This is an expression applied to an impulsive 
act of reckless multiple homicide, without apparent or any real motive. 
The word avaoh is said to mean in the Mala}^ language “ frenzied.*’ 
There is a j)opular impression that persons who ‘‘run amok” »re in 
a condition of hemp intoxication. As shown above, no doubt abuse of 
hemp does produce a condition of violent mania-like intoxicatioli/ but* 
there is little or nothing to show that the homicidal impulses of “amok “ 



INSANITY IN INDIA. 


878 


are in any way connected with the abuse of hemp drugs. No doubt 
murderers and thieves may often nerve themselves with hemp for the 
accomplivshment of acts previously determined on, but this is only an 
Oriental form of “ Dutch courage. '' 

Ohevers (“ Medical Jurisprudence,” 3rd od., Calcutta, p. 781) quoted Dr. Oxley 
IIS dividing cases of amok into two classes : (1) cases whore the motive is revenge 
for a real or supposed wrong, the assailant becoming perfectly feckless, and 
(2) the other form, very different and by no means so frequent. For instance, a 
man sitting quietly among his friends and relatives will without provocation 
suddenly start up weapon in hand and slay all within his I'each. Dr. Oxley has 
known as many as eight killed and wounded by a very feeble individual in thU 
manner. The next day when questioned why he did this ho replied, “ The devil 
entered into me ; my ey^s were dat'kened; I did not know what 1 was about.” Dr. 
Oxley generally found these monomaniacs sullering from some gastric disease, 
these fearful ebullitions breaking out upon some exacerbation of the disorder. Dr. 
Oxley did not attribute this practice to the nso of intoxicating drugs, and a more 
recent observer, Dr. J. D. Grinilotte, agrees with this view. Oiralette considers 
“ amok,” as seen in Malays, to bo pathological, and in some degree allied to the 
proeursive form of epilepsj^ in which tho patient starts to run. There is always, he 
says, (1) sudden paroxysmal homicide, generally in the male, with evident loss of 
self-control ; (2) there is a preceding period of mental depi'ossioii ; (3) there is a 
fixed idea to persist in reckless killing, duo to an irresistible purposive impulse ; 
and (4) there is a loss of memory of the whole attack. 

Forms op Insanity in India. 

All forms of insanity are known and recognised in India, but general 
paralysis of the insane is very rare, though Europeans in India have been 
known to suffer from it. This is in accordance with the experience of 
other Oriental and African countries. General pai*alysis seems to be 
an affection due to the manifold inllueiices of the higiier forms of 
civilisation. 

Responsibility and the Plea op Insanity. 

The law of India on this point agrees with that of England, and is 
founded on the report of the English judges in the McNaughton case 
in 1848. Section 84 of the Indian Penal Code is as follows : — 

“ Nothing is an offence which is done by a person who at tho time of doing it, 
by reason of iinsoundiioss of mind, is incapable of knowing the nature of tho act, 
or that he is doing whjit is either wrong or contrary to law.” 

It is obvious therefore that according to law tlie test of responsi- 
bility is the knowledge of the nature of the act, and of right and 
wrong. The law takes no cognisance of the loss of the power of 
self-restraint, or of tho irresistible impulses which are well known to 
medical men to be a feature in many forms of insanity \vid(i Vol. I., Ed.]. 

Incapacity to Manage Affairs. — The i)rocedure is laid down in 
Indian Act 34 of 1858 and Act 35 of 1858. Act 36 of 1858 deals 
with the reception and detention of lunatics in asylums. They can be 
received under the following conditions : if by order of a magistrate, 
commissioner of police, or civil court, with only one medical certificate. ' 
This certificate must give the grounds on which the opinion has been 
formed as follows : — (1) facts indicating insanity observed by the 
medical officer himself ; (2) facts indicating insanity communicated by 
others [vide Vol. I., Ed.]. 

lunatic may also be received into an asylum in the iiresidency 
towns oil the requisition of a relative or guardian (in form B). The 
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medical certificate in this case must be signed by two persons, ^^eacli 
of whom shall be a idiysician or surgeon/* and one of them must be 
** a surgeon in the employment of Government.” 

POISONING IN INDIA. 

From times immemorial the use of poisons to remove objectionable 
persons has been very common in India. In a paper pleading for 
the restriction of the free sale of poisons in India, Drs. Evans and 
C. L. Bose stated that ‘‘murder by poisoning is three times as preva- 
lent, and suicide b}" poisoning many times more prevalent, in India 
than in England.” ‘ 


Table op Percentages op Frequency in the Use op Various 

Poisons in India. 
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\ 

22 
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1 

V 

! 


9 

Cases. 

i 

25 

cases. 


The crime of poisoning is dealt with under sections 284, 299, 804a, 
824, 826, and 828 of the Indian Penal Code. 

There is no lestrictioii on the free sale of poisons in India, except 
by the Bombay Act 8 of 1866, which incorporates the provisions 
of the English Arsenic Act (14 Viet. cap. 13). 

By tlie Bombay Act certain specified poisons may be sold only by 
licensed vendors to (a) persons known to the vendors, or in the 
presence of a witness known to both purchaser and vendor, or updn 
the written order of a person known to the vendor, or (h) wlien the 
poison is required for medicinal purposes on the prescription of a 
qualified medical man, or j)ersou known to the seller to he in good 

* 111 considering statistics of the nuinber of cases in which opium is fof^nd in 
the visceia in fatal cases of poisoning it must he remembered that many are not 
sent up to the Government Chemical Examiner, as the cause of death appeared* 
obvious to the medical ofiicor who made the post-mortem examination. 
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repute and practising medicine. It is also enacted that white arsenic 
shall not be sold in a state of powder, unless it be mixed with soot, 
indigo, or Prussian blue. These restrictions apply to the following 
poisons : ( 1 ) aconite, cocculus indicus, datura, henbane, nux 

vomica, St. Ignatius’ bean, and calabar bean, and (2) white, red, and 
yellow arsenic, Scheele’s green, Schweinfurthis green, and corrosive 
sublimate. 

There is a great degree of sameness in the poisons used by the 
people of.India for various crimes. For homicide, arsenic is by far the 
most commonly used, then come aconite and nux vomica, and (in cases 
of children) opium ; for suicide, opium is used in a large majority of 
cases, then, much leas frequently, arsenic ; for stupefying previous to 
robbery, datura chiefly, and, more rarely, Indian hemp ; for abortion, 
plumbago rosea and oleander. 

In India the medico-legal examinations in cases of poisoning are 
made by the Government medical officer of the district, styled the 
civil surgeon, and at the headquarters of the subdivisions of a 
district by the Government medical officer in charge, usually an 
‘‘assistant surgeon,** or in some cases a “civil hospital assistant.’’ 
The reports by the latter officers are sent to the civil surgeon of the 
district for him to record his opinion on the facts and inferences in 
the report made by the subordinate medical officers. 

In the present chapter only the most important poisons used in 
India are dealt witli. 


Absenic. 

There are many reasons why arsenic should be the chief poison used 
for homicide. In the first place, it is easy to obtain, for white arsenic may 
be purchased in every bazaar, as it has its legitimate uses — e.g., as a 
preservative of wooden posts against the attacks of white ants, in 
the making of leather, and in curing hides and skins. It is also largely 
used for destroying vermin, and as a medicine in the treatment of 
syphilis, and in the more chronic forms of the malarial fevers. 
Secoridlj^ the acute effects of the poison so much resemble an attack 
of Asiatic cholera that suspicion is unlikely to arise, especially if it 
happens that cholei'a is at all prevalent in the neighbourhood at 
the time. 

All forms of arsenic may be used for criminal purposes, but wliite 
arsenic, arsenious oxide (AS 2 O 3 ), is the form most commonly employed. 
Its colour is wliite ; it has but little taste when mixed with sugar, 
sweetmeats, bread, or rice, in which vehicles it is usually administered. 
White arsenic is called in the vernacular languages somul or sumbhul, 
and is largely imported from Hong Kong and Persia. In spite of 
considerable medical agitation in its favour, there is no Sale of Poisons 
AcJt in many parts of India, and indeed the experience of the province 
of Bombay, where such an Act was passed nearly forty years ago, is 
scarcely in favour of such legislation, on account of the difficulties of 
enforcement. By this Act the sale of arsenic was regulated by licence, 
and it was ordered that when pounded white arsenic was sold to the 
public it must be coloured with soot, indigo, or Prussian blue. That 
•this* onactment has been totally inoperative from a medico-legal point 
of view is clear from the statement of the Bombay Government 
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Analyst that in the past thirty-two years there has not been met a 
single case in which the arsenic used for criminal purposes has been 
found coloured as directed in the Act. 

The sulphides of arsenic are less commonly used for the purposes 
of crime in India. It is curious, too, that a very large proportion of 
the cases in which the sulphides have been used have been suicidal. 
In other instances arsenious oxide has been found mixed with the 
sulphates of iron and copper, and with the sulphide of mercury. 

An important iioint in the criminal use of this drug, and one 
which often leads to its detection, is the enormous dose usually 
administered by the criminal to the victim. I have examined a case 
in which the quantity was so great that I was ab^.e to scrape it off the 
walls of the stomach with a knife. 

The motives which lead to the use of arsenic for homicidal 
purposes are chieflj" revenge and sexual passion. Husband poisoning 
is commonly effected by the use of arsenic, and in some cases it is 
certain that the powerful drug was only used as a love philtre,” or 
as an aphrodisiac, and with no criminal intent. It is also an undoubted 
fact that in times of cholera prevalence arsenic is used as a means of 
getting rid of an enemy, or a rival in the many disputes into which the 
land hunger of the Bengal peasant leads him. 

Arsenic is less commonly used as an abortifacient, and usually with 
disastrous results. In such eases it is commonly applied as a mass of 
paste to the os uteri. It is seldom used for suicidal purposes, but 
when so used it is in very large doses — as much as 800 grains have 
been recovered in such a case, though, as said above, the mere fact 
of such enormous doses by no means negatives a homicidal view of 
the case. 

Cases of accidental poisoning are not infrequent, owing to the 
common use of arsenic in the arts and as a medicine. I had charge 
of one case in which a native gentleman, who suffered much from 
fever, and could or would not take quinine, accidentally poisoned him- 
self by the continued use of Fowler's solution in very large doses 
(% 40 to 80). 

Arsenic is also very largely used as a cattle poison, though in 
the United Provinces its place is taken by the use of dried snake 
l^oisoii inserted under the skin on a piece of sharpened iron or wood. 

In a fewrare cases in which death from shock has resulted the stomach 
has shown no signs of congestion, and has even contained a large 
quantity of solid and liquid food, vomiting not having occurred. 

In a series of 191 cases of arsenic poisoning four were, recorded 
in which death took place within two hours, and in none of these was 
any congestion found. It would seem as if more than two hours’ 
contact were required to produce the appearances of congestion. 

As the decomposition of dead bodies is very rapid in a hot climate, 
it is important to remember that the so-called antiseptic action of 
arsenic is confined to the stomach and intestines, the other organs 
being as subject to rapid decomposition as in death from any otlier 
cause. Perfoi’atioii of the stomach in arsenic poisoning is rare, ^but a 
few cases have been recorded in India. 

The so-called “ nervous cases ” of arsenic poisoning are of impojFtknce ,* 
as they may be very misleading. As an example may be quoted the 
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. case of a man, aged thirty, to whom a poisonous dose of arsenic was 
given. He suffered from giddiness, faintness, coma, and suffused 
conjunctivcB, but had no vomiting nor diarrhoea, and he recovered. In 
another case all the usual symptoms of irritant poisoning were present 
except purging. 

The onset of symptoms in acute arsenic poisoning is generally rapid, 
that is within half an hour. Bedford, an authority on Indian poisoning, 
gives eighteen to twenty hours as the average period which elapses before 
death, and states that 82 per cent, of cases die within the fh*st twenty- 
four hours. On the other hand, cases are on record in which symptoms 
did not appear for fourteen hours, and death in the case of a single 
lethal dose has been delayed as long as nine days ; and even longer 
intervals are recordecf in European text-books. In some such cases the 
delay has been exi)lained by the fulness of the stomach, by sleep, or 
intoxication by opium or alcoliol. 

In one case, however, recently recorded in India, where all such causes could 
bo eliminated, no symptoms appeared for fourteen hours. Another remarkable 
case is worthy of mention where, in Bombay, a Parsi recovered after having 
swallowed “ two masses” of arsonious oxide. He passed per rectum no less than 
105 grains. Ilis only symptoms were slight diarrhoea, drowsiness, and headache. 

Arsenic is not invariably fatal even when taken in poisonous doses, 
for of eight consecutive cases treated at the Calcutta Medical College 
Hospital five recovered. 

Opium. 

The next most important poison in Indian medical jurisprudence is 
opium. It is calculated that 40 per cent, of cases of poisoning in India 
are duo to this drug. 

Opium is seldom used for homicide or for robbing ; it is tlie drug 
par excellence for suicide. It is also not rarely used for infanticide. 
Owing to the frequency of the opium-eating habit, the drug may easily 
get into the hands of children, often with serious results. 

Poisoning by opium is frequently met with in hospital practice. In 
193 consecutive cases of poison treated at the Calcutta College Hospital 
there were no less tliau 165 due to oi)ium, and of these 42 per cent, 
died. Tliis high percentage of mortality, in spite of a most complete 
and ever-ready system of treatment, points to the fact that most of them 
were cases of determined suicide, in which large doses were taken late 
at night, and the victims were found in an advanced stage of poisoning 
in the morning. 

In the above 165 cases crude bazaar opium was used, except in one, 
where the tincture was taken. We may note in passing that the large 
experience of the Calcutta Medical College Hospital is not in favour of 
atropine as an antidote in such cases. 

The symptoms of opium poisoning are well known, but it is less 
recognised that vomiting and diarrhoea are sometimes present ; and 
tetanus and lockjaw symptoms have been observed in the case of 
children poisoned with opium, the occurrence of such might well 
mislead the medical attendant. 

Opium is usually swallowed, but in some parts of India suicide has 
been* attempted by the introduction of opium into the vagina. 

• seldom possible^to find out the exact quantity taken. Four grains 

. is usually regarded as a lethal dose. On the otlier hand, recovery has 
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taken place after even very large doses. A curious case has lately been 
published where seven grains of opium were taken along with croton 
oil. The symptoms were entirely those of an excessive dose of the oil, 
and as severe as if no opium had been taken. 

Opium and its preparations are ingredients of a large number of 
patent and quack remedies; hence poisoning from it often occurs 
accidentally. One of the moat important patent preparations con- 
taining ojuum is chlorodyno; Owing to the amount of morphine in 
chlorodyne, it is generally assumed that in cases of poisoning the pupils 
would be contracted. As a matter of fact, however, it has been recently 
pointed out by Powell, the j^olice surgeon of Bombaj', that in Five recent 
cases met with by him the pupils were found widely dilated, owing 
to the not inconsiderable quantity of hydrocyanic acid used in these 
preparations. 

Datura Poisoning. 

Two species of datura are commonly found in India and the Malay 
peninsula, viz. I), fastuosa and D. alha. They are practically wild plants, 
growing by roadsides and in the fields all over India. 7). fastuosa: 
(Linn.) is a herbaceous plant, natural order Solanaceju, about from 4 
to 6 feet high, with widely spreading branches and conspicuous trumpet- 
shaped flowers. The fruit is an oblong globular capsule, li inches 
(4 c.m.) in diameter, spinous, dehiscing into two halves containing a 
lai*ge number of seeds, the embryo of which has a characteristic 
curvation. The following distinction between datura and chillies 
is by J. D. Giinlette : 

“ In many instances the light colour and the pungent taste of the latter would 
be sufficient to make a distinction, hut when either is cooked and mixed with food, 
such as boiled rice, recognition by means of the taste alone cannot be relied upon. 
The resemblance is most marked in tho unripe seeds, but a careful compaiison of the 
two kinds shows many moiphological jioints of dillerence. The Datura alba seed is 
almost renifonn in shape, having one end smaller than the other. It has been, not 
altogether fancifully, compared to the human ear, but the margin is angular ; size 
about I inch (o niilb’metres) in length, rather less in width ; no marked odour ; 
taste sHghtly bitter ; sui’faco somewhat shrivelled excop t on tho two compressed 
sides ; testa tough and rough, being made up of a convoluted series of thick- walled 
cells, so arranged as to give a pitted appearance when seen with tho lens. Datura 
seeds in powder maybe distinguished by means of the cavernous appearance of their 
exospenn when seen unclear the microscope, 

“ The embrj’o is embedded in a white oily albumen, and curved in a manner 
peculiar to tho genus. By cutting jiarallel to tho flattened side the embrj'^o may be 
seen by the naked eye to bo cui’ved, twisted, and recurved, so as to resemble the 
head of a shepherd’s crook. 

“ A watery decoction of the datura seeds, when placed in the eye, will cause 
dilatation of the pupil. , 

“The seed of the capsicum is kidney-shaped, a little shorter and wider than that 
of the datura, pale yellow in colour, unifonril}^ rough, and when seen in section as 
described above tho embryo is found in a flesh albumen and curved like tho figure 6. 
Capsicum seeds in powder may be recognised by means of the application of h^t, 
tho acrid vapours of capsicin being at once detected by hoatuig even a small 
portion. 

“A watciy decoction, when placed in the eye, causes irritation without dilatation 
of the pupil. The seeds of tho Datura fastuosa I'osemble those of Datura alba. They 
are about J inch (4 millimetres) long, of an oblong kidney shape, flatter, and darker 
in colour. About eight of them weigh one giaiu lu the dried state.” 

The use of datura is in a special degree an Indian niethad of« 
poisoning. It is very seldom used for actual homicidal pui-poses, but, 
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owing to a widespread belief among the natives that it is a mere 
intoxicant, a fatal issue sometimes results from its liberal use. 

It is usually given to produce a sufficient degree of insensibility to 
facilitate robbery and theft. The story told by the victims is almost 
always the same. 

It is to the effect that a party of villagers are travelling along a road. Towards 
evening they aro met by another party of presumed travellers. One or more of the 
new arrivals aro dressed as Brahmins, or men of high and holy caste. They make 
themselves a^eeable, and before dark the whole party settles down to camp out for 
the night. One of the robbers proposes that, as he is a Brahmin, he 'v^l do them 
the honour of cooking for the whole party. The compliment implied is too grmt 
to admit of any refusal, and the supposed "Brahmin sets about preparing the evening 
meal of rice and pulses.. In cooking ho easily manages to ixdd a quantity of datura 
seeds to the mess prepared for his victims. About half an hour after the food has 
been eaten the symptoms of poisoning appear, and soon result in a state of stupor 
and coma, during which the victims are helpless and easily robbed. When they 
come to their senses a few hours later the robbers are far away, and with them the 
valuables of the deceived travellers. 

This form of poisoning for robbery has, to an almost complete 
extent, taken the place of the strangling method of the Iiidiau thugs, 
or road robbers, of an older time. Datui*a poisoning is now almost 
altogether in the hand of professionals, and such are to be found all 
over India. Quite recently a gang was discovered at the Howrah 
railway station in Calcutta. They were headed by a native police- 
man, and they confined tlieir operations to the watching and following 
of parties of native travellers alighting at lonelj^ out-of-the-way 
roadside stations. 

Tlie following two characteristic cases are quoted by Gimlette from 
his experieiKjes in the Malay States, They show tliat tlie same method 
of mixing the seeds in the food is practised in Malay as in India : — 

“ Oas/' 1. In the montli of April, 1 890, a Malay named Saiyod was charged at Kuala 
Lipis, Pahang, with causing hurt by means of jjoison. Ho pleaded not guilty, but 
although the motive of his crime was never actually discovered, he was eventually 
convicted <j£ having mixed datura seeds in a cuny, thereby stupefying a Malay 
constable, his wife, and their niece, and a girl fiiond, as well as two men, all of 
whom happened to eat of the same dish. The symptoms in each case wem similar, 
namely, attacks of giddiness, passing into unconsciousness for a few hours, followed 
by complete recovery. ^ This group of cases is of some interest owing to the fact 
that one of my colleagues, who appeared for the prosecution, was able to give evidence 
of a very practical kind. A sample of seeds and powder which had boon found in 
the prisoner’s handkerchief was sent to Dr. D. H. McClosky for identification. 
I am indebted to him for the following notes of his personal oxpei'imeiit. Ho says ; 

‘ I took pinch doses of the sample, which consisted of the bruised seeds, and had 
the following experience : I felt flushed, dry about the mouth and throat, and 
became hoarse. When I tried to walk I staggered about like a drunken man and 
got very excited. I then took an (3metic of zme, vomited, and slept for about five 
or six liours.’ Dr. McClosky is further said by an eyewitness to have been in a 
delinous state, rolling on the floor, and uttering inarticulate cries. 

^ Cage 2. Datura Seeds Mixed in Food hy Fathans. — In February, 1900, a Pathan 
was foiuid by the roadside in Kuala Iflpis, and brought to the hospital alxiut mid- 
night. Ho was half conscious, very restless, had dilated pupils, and was supposed 
to be intoxicated with alcohol. Mr. Henry Philips, tlie chief dresser, who saw 
him the next morning, fortunately suspected datura poisoning. He applied the 
stoiiay?.ch-puinp, and found datura seeds, together with paitially digested rice and 
green peas, in the gastric contents. The patient made a complete recovery, and 
two*oj his fellow-countrymen were subsequently sentenced to rigorous imprison- 
ment for having administered the poison with intent to facilitate robbery.” 
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The symptoms of datura poisoniug are those of belladonna 
poisoning [g.r., p. 705 — En*]. When the seeds are given internally 
the professional thief seems to know the exact dose necessary. The 
symptoms of unconsciousness may commence early — within a quarter 
of an hour. The effect of the drug may last for two days, and 
is more severe, as a rule, if it is administered during childhood 
and old age. Many fatal cases of poisoning the fruit and young 
seeds of datura are reported b,y Chevers, as well as five fatal cases 
of poisoning by the leaves. They are mostly in children and aged 
persons. Excessive dilatation of the pupil may be regarded as a 
dangerous s,yiuptom in datura poisoning. The loss of power of accom- 
modation which is thereby produced, and the liallucinations caused, 
may explain the disorders of vision which are so ‘common. There is 
also a certain degree of impairment of memory before complete 
recovery. 

In India this after-effect has been regarded as one of the causes of 
insanity, and it seems not at all improbable that slow or chronic 
poisoning by datura would tend to weaken the intellect. In the 
absence of any susi)icious circumstances, diagnosis may be difficult ; 
cases have been confounded with rabies, delirium tremens, and mania. 

There is some reason to believe that we possess an efficient antidote 
in permanganate of potash, which has the chemical property of oxidising 
some of the vegetable alkaloids. It has been used, with varying success, 
in cases of opium poisoning, and should be tried in a case of datura 
poisoning [vide p. 785 — Ed.]. 

The CocaIxVe Habit in India. 

It is a suggestive and somewhat remarkable fact that within the 
last five years the practice of eating cocaine lias become widely prevalent 
in many parts of India, in fact to sueli an extent as to necessitate 
special legal measures for the control of the sale of this useful drug. 

In spite of legal restrictions, the records of the police coirrts in Calcutta, as 
reported in the daily papers, show that almost every day one or more persons are 
prosecuted and heavily fined for selling cocaine without a licence. 

I have elscwliere published a study of the cocaine habit as practised 
among the juvenile crimiiinl classes in Calcutta. The drug is usually 
taken for its euphoiic effects, mixed with pan and betel so com- 
monly used as a masticatory by the natives of India. The cocaine is 
usually eaten in the form of the hydrochlorate, as used in ophthalmic 
practice. The dose is generally about one grain, and is repeated as 
often as the habitue is able to buy this expensive drug. It produces a 
temporaiy feeling of satisfaction and well-being, but is soon followed 
by a reaction which calls for repetition of the drug. Though I have 
seen individuals who claimed to be in the habit of eating as much 
half a drachm a day, yet I am bound to say that in not less than one 
liunclred cases in which, on admission to prison, the drug was 
immediately and certainly stopped, the symptoms of abstinence were 
slightly marked. Beyond a temporary depression and a hollow feeling 
in the abdomen there was little complained of. One distinguishing 
sign of the cocaine-eater (at least when it is eaten along with lime pan 
and betel) is an ebony blackness of the teeth, especially on •their * 
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posterior aspects. This sign I had not seen mentioned anywhere 
before I first pointed it out. 

The recent introduction of the cocaine habit suggests the view that 
if the efforts of the well-meaning opponents of what is called the 
opium traffic were successful a new drug or narcotic would soon 
replace the use of opium with results at least as serious. 

Other Less Common Poisons. 

The practice of camphor-eating lias recently been reported as not 
uncommon in some native girls' schools in Calcutta. Giddiness and 
excitement, followed by a deep sleep, result from its excessive use. 

Marking nut (verijacular the fruit of Semicarpus A nacardium . — 

This is rarely given internally. An *‘ink*' is made from the acrid juice 
which is used in marking clothes. After marking the clothes it is 
necessary to damp the part in lime-water to neutralise the irritant, 
otherwise if it touches the skin it will give rise to a painful vesicular 
eczema-like inflammation. It has also frequently been used to fabricate 
bruises on the skin. 

Madar {Calotrophis gigantea)^ a common weed all over India. — 
The leaves contain a white milky juice, which is acrid. The root 
has some traditional repute as a remedy for dysentery, instead of 
ipecacuanha. 

The juice of madar is chiefly used as an abortifacient. 

Physic nuts {Jatropha Curcas) [vide p. 760 . — Ed.]. 

The tuberous root of Gloriosa Superha is poi>ularly believed to be 
poisonous. It is so only in large doses. 

Cocculm IndicuSj or Levant nut \vide i>. 719. — Ed.]. — The shape of 
the nut on section is characteristic. 

Lai chitra (Plumbago Zelanica) has been mentioned as an aborii- 
facient. It can also be used to artificiall 3 ^ produce bruises (Walsh, 
Indian Med. Gaz., Januarj^ 1900). 

Jequirit^^ (Abrus precatonns ). — An irritant to mucous membranes, 
chiefly used for cattle poisoning. The iiounded seeds are made into a 
paste and dried on sharp points of bamboo. These poisoned points 
are inserted under skin of cattle. The animal dies, and the hide-dealers 
(chamars) bu^" the hide for a trifle. 

Drs. Warden and Waddell, of Calcutta, showed that the poison of 
jequirity is abnn^ which acts as a blood poison. 

Warden recorded a case of poisoning by jequirity introduced 
beneath the skin of a man by means of a sni^ or pointed stick above 
mentione^. Several similar cases of its homicidal use are on record. 

Nux vomica and stiychnine \vide p. 803. — Ed.]. — The use of this 
drug for poisoning is rare, and generally accidental, sometimes suicidal. 
Waddell (Indian Med. Gaz., March, 1885) suggested that the mis- 
taking of Niux vomica bark (kuchila in the vernacular) for the bark 
of Holam hena antidysenteHca (kurchi) might explain some of the great 
mortality attributed to tetanus in Calcutta. 

White oleander (Nerium odorum), or true oleander," is sometimes 
the cause of poisoning. Some cases are reported (Indian Med, 
Gaz., 1901) by C. L. Bose, who has isolated three active principle? : 
meriodgrin, neriodorein, and karatin. The vernacular names of this 
.plant are leaner and karabi. The symptoms somewhat resemble those 
ar.j*— voif.*ii. 66 
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of strychnine : twitchings, convulsions, spasms, vomiting, and 
unconsciousness. 

Yellow or bastard oleander (pilakaner in the vernacular, Cerbera 
thevetia ), — This is commonly used for suicide and as an abortifacient. 
The symptoms are exhilaration followed b}^ depression and paralysis. 

The peculiar triangular shape of the nut is characteristic. 

Aconite [ride p. 684. — En.]. — A, ferox is very common in the 
Himalayas, especially in the Sikkhiin hills and on tlie road to Thibet. 
The long (3-inch to 4-inch) conical roots are known in the bazaars as 
hish or hildi. A decoction of the root is mixed with other liquor, and 
is thus used for poisoning. 

Mi.cirANicAL Irritants. 

Such substances as pounded glass, diamond dust, and chopped hair 
come into consideration, not that they are strictly definable as 
“poisons,” but because the}" are “ unwholesome things” or “ deleterious 
to the human body to swallow,” in the words of the Indian Penal Code 
(821, 826). 

Several cases are referred to in the reports of the chemical 
examiners. Tliere were thirty-one such cases in ten 3 "earsin Bonibaj'. 
The injury inflicted on tlie mucous membrane of the alimentaiy tract 
will depend on the degree of fineness of the pounded glass. The glass 
is usually administered in sweetmeats or in vegetable messes mixed 
with rice, pulse, and spices. 

Apart from flie celebrated Baroda case, there are, naturally, not 
maii}^ cases on record of “ poisoning b}' diamond dust. In the Baroda 
case the diamond dust along with arsenious oxide was found in tln^ 
remains of a cooling drink or sherhat. 
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.ADDENDA TO VOL. L 

(1) WHAT IS AN ACCIDENT ? 

In July, 1904, the editor was engaged before an arbitrator in the 
following extremely important and interesting case of an insurance 
claim. The arbitrator, after hearing the evidence, stated a special case 
for decision hy a judge of the High Court, and this special case cariie- 
before Mr. Justice Bray on December 21st, 1904. 

The facts, as set foi^h in the special case, were as follows : — Mr. Scarr insiu’ed 
oil April 8th, 1899, and the iiisuranco was in full force at the time of his death. By 
the terms of the policy the money became payable if “ the assured shall sustain any 
bodilj’^ injury caused by violent, accidental, external, and visible means within the 
meaning of this iiolic}'- and the conditions hereto, and sucli injury shall be the solo 
and immediate canso of the deatVi of the assured.*^ By condition 4 the policy did 
“not extend to cover death or injury by . . . the assured’s own voluntary act 
or (death or disabloment arising from) anything accidentally taken, administered, 
or inhaled or arising from a natural disease or weakness or exhaustion consequent 
upon dise.'ise or any 8urgi(?al operation or medical tieahnent rendered necessary 
thereby, or arising from such disease, weakness, oxhan sti on, or sui-gical operation or 
medical treatment, although acceleiated by accident.” At the time of tho circum- 
stances leading to his death, Sciirr was in the employment of Messrs. Elinn, of 
Bisho])’s Stortford, as maltsters manager. He was a stout, heavily-built man of 
lifty-threc‘, but not of abnormal size or weight. 

[In the post-mortem rej)ort his weiglit was stated to be about sixteen 
or seventeen stone — medium stature — showing, therefore, a considerable 
amount of fat on his body. — E d.] 

lie was in the apparent enjoyment of good health, and discharged the duties of 
his position (which involved a good deal of walking, ascending and descending 
upright iron ladders, and other outdoor exercise) without complaint of heart 
trouble, nor wore his wife, medical attendant, nor friends aware of anything wrong 
with his heart. His medical attendant had sounded his heart in July, 1903, and 
foiuid nothing wrong. 

[On this the editor gave most justifiable evidence that the 
auscultatory signs of fatty heart were extremely difficult of detection, 
eien b}’' the most expert of auscultators, and could quite easily be 
overlooked, or misinterpreted if present, by most medical men ; also 
that a man with fatty heart was quite capable of discharging the 
duties of his position in an ordinary manner so long as they involved 

no unusual strain.] 

• 

On the morning of December 26th, 1903, he was at the malting premises' and 
• attempted to eject a more or less dioiiiken man, using some force by pushing or 
pulling in order to overcome his i)aesivo resistance. Immediately after this ho 

66—2 
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returned home and sent for a doctor, complaining of a pain in hia chest. Although 
for some hours no sj^mptonis of heart trouble could be discovered, serious trouble 
was found in the evening, and he saiik and died on January 25th, 1904, i.c., one 
month after the incident. 

A post-mortem examination was made on January 27th, 1904, 
and the following facts were then ascertained : — 

There was a great deal of subcutaneous fat, and also an abundance of fat in the 
usual situations round tho kidney, in the inGsenter 3 % round the pericardium, etc. 
There were no marks internally nor oxtornally indicative of bruising or mochanical 
violence. The lungs were said to be hypostatically congested, and the spleen and 
kidneys were also described as coiigest^l, as well as the liver, which weighed 
sixty-four ounces. 

The heart was described as enlarged (its weight was stated to be twenty-two and 
a half oiiiices, though it might have been a little less, there being a slight dispute on 
the weight), dilated and fattjs with marked signs of chronic disease ; the mitml and 
tricuspid valves had calcareous (on the nature of the appearances of tho valves 
there was slight discrepancy in tho medical evidence) deposits upon them; the 
aortic valves were competent and healthy. In tho right auricle a clot the size 
of a walnut was found. 

On these facts the editor explained to the arbitrator that (1) a 
heart could not increase in weight from ten or twelve ounces — the 
average for such a man — to twentj’^-two and a half ounces in one 
month, and probably had not done so even in six months, but had been 
increasing in size for at least a year or two ; (2) hearts of this condition 
were an extremely common i)ost-mortem experience in stout individuals 
of the type of the deceased ; (3) such hearts were liable to fail with more 
or less rapidity (measured by minutes, days, or weeks, in various cases) 
as the result of some imimial strain, such as rmining to catch a train 
or, as in this instance, excitement and physical strain of ejecting a 
resisting man from his position ; (4) such failure need not necessarily 
come on at once; (6) that the pain complained of by' deceased was 
analogous to cramp in muscles ; (6) relative incompeteiicy of the valves 
— ^if it were necessary to invoke such a condition to account for the 
bruits heard twenty-four liours after the strain — might appear from 
dilation or increase in the size of the ventricular cavities owing to 
failure of the muscle walls of the ventricles. 

The evidence of the deceased’s ordinary medical men was as 
follows : — 

Dr. S. Agnew saw Mr. R. T. Scarr on December 26th, 1903, at 
10 a.m., fifteen minutes after the fracas with a man in his office. “ I 
treated him for a pain in tJie chest. I did not notice any alteration in 
the heart sounds or pulse.” 

Dr. Hartley saw him the same day at 4.80 p.m. He was still com- 
plaining of pains in the chest. No heart signs. 

Seen by Dr. Agnew the same evening: pulse increased to 120. 
From that date the patient went from bad to worse. Had thrombosis 
of the right leg. He died on the 25th of January of heart syncope. 
^‘No physical signs of the fracas when I examined him.” 

The coroner’s jury, after an absence of three-quarters of an hour, 
returned the following vei'dict : — 

That deceased, suffering from heart disease, met liis death 
accidentally by over-exertion in ejecting a man from his ehiplQyor’s • 
premises.” [A true and pi’oper verdict. — E d.] 



APPENDIX A. 


885 


Thereupon, on the medical evidence, the arbitrator found the 
fallowing facts : — 

(1) The heart of the deceased was, on and prior to December 26th, 1903, in 
a weak and unhealthy condition-- that is to say, there was some fatty degeneration 
and some hypertropliy or increased size. This condition had aiisen progressively, 
ai»d was of considerable standing. The effect of this condition was to diminish the 
elasticity and power of the tissues of the heart (which is chiefly muscular tissue), 
and to render it loss capable of working under strain or of recuperating itself as 
such strain ceased. The condition of heart above described was not readily dis- 
coverable .by the stethoscope, and was consistent with fair capacity for the ordinary 
duties of the man’s life. (2) The effect of the physical exertion used by the 
deceased on the morning of December 26th was to make a call or demand on the 
heart to work harder and to pump blood at an increased rate. The effect of the 
iiioi-eased work done 1^ the heart under this strain was to produce pain in its 
muscular tissue, spoken of by the mcilical expert as analogous to muscular cramp. 
(3) The state of the • muscular tissue of the heart . . . rendered it incapable of 
recuperating and recovering its ordinaiy condition when the immediate demand or 
stnuu censed, and the pain and irritable condition of the heart continued in 
consequence. After some hours the heart began to dilate by reason of this 
condirion, and the dilation so set up was tho cause of death, by rendering the 
valvular action of certain valves of the heart inefficient and imperfect. (4) Had it 
not been for tho events which happened on December 26th tho deceased would not 
have died when he did, humanly speaking, and might have lived a considerable 
time. On behalf of tho widow of the deceased it was contended, on these facts, 
that death was due to an acradontal injmy or strain on the heart, and that the 
company was liable on the policy. 

The cases of Ilamlyn v. The Crown Assurance Company (1893^ 
1 Q. B. 750), MacKecIcme's Trustees v. The Scottish Accident Com- 
pany (17 Court of Session, Cases, 4th series, 6), and Fetter v. Fidelity 
and Casualty Company (97 American State Eeports, 660) were cited. 
It was contended for the company that there had been no accident — 
no violent, accidental, external and visible means causing iiijurj', 
and that, evert assuming an injury resulting from accident, it was not 
the sole and immediate cause of death. This was a case of death from 
disease accelerated by accident. The cases of Aijpel v. The Mina 
Life Assurance Corporation (vol. 86 of the Reports of the Appellate 
Division of the Suin’eme Court of New York, p. 83), Clidno v. The 
Scottish Accident Company (19 Court of Session, Cases, 4th series, 
35), and Fedcr v. The Iowa State Travelling Men's Association (107 
Iowa, p. 538 ; 70 American State Reports, 212) were cited. 

Mr. Justice Bray delivered the following reserved judgment: This is a claim b}" 
the executrix of a Mr. Scan* for £o00 alleged to bo duo under a policy of insurance 
effected by Mr. Scan* with the G^eiiei-al Accident lusurance Corporation. Mr. 
ScaiT died under tho circumstances hereiuaftor stated on January 2Qth, 1904, and 
Kate Scatr, his legal representative, claimed the £500 as due under tho policy. 
The corporation disputed tho claim, and tho dispute was referred to arbitration 
iiuder the terms of tho poliejs except that, by consent, one arbitrator, Mr. J. A. 
Foote, K.C., was appointed in lieu of two arbitrators and an umpire. The policy 
piovkled for the payment of £500 by the coiporation in case the assured should 
sustain any bodily injury caused by violent, accidental, and external and visible 
means within the meaning of tho policy and the conditions thereto, and such injury 
should bo the sole and immediate cause of defith within three mouths of the occur- 
rence of the accident. Tho corporation denietl that this event had happened, and 
also relied upon the fourth condition at the foot of the policy. Tho arbitrator at 
tlie Inquest of tho parties made his award in the form of a special case for the 
opinjon of tho Court, and tho question I have to determine is whether, having 
rogar<? to the contention of tho parties set forth in the case, the corporation are 
litmle on the facts as found by the arbitrator. I will deal first with the contention 
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ot the corporation that the claimant, Kate ScaiT, has not shown that the event 
provided for by the policy has happened. The facts as found by the arbitrator are 
stated in paraginphs 3, 4, and o of the caso. Now I will assume that on the day 
of the alleged accident — viz., December 2()th, 1903 — the assured sustained bodily 
injury, and that it was caused hy violent, external, and visible means; but the 
policy also requires that the moans shall be accadental. What are the facts which 
are alleged to constitute accidental means ? I will endeavour to summarise the 
facts found by the arbitrator. Scarr was in apparent enjoyment of good health 
and able to discharge the duties of his employment, which are active duties, and ho 
was unaware that liia heart was aifocted. In fact, however, on December 26th, 
and for some cousidc^rable time j^rior thei’eto, his heart was in a weak and 
unhealthy condition, the effect of wliich was to render it loss capable of working 
under strain, or of rccupei-ating itself as such strain ceased. At about 9.45 on the 
morning of December 26th, being apparently in his usual state of health, he 
attempted to eject a drunken man, using some physical exertion for that purpose 
by pushing or pulling in order to overcome the drunken man’s passive resistance. 
The effect of this physical exertion was to make a call or demand on the heart to 
work harder, and the effect of the increased work of the hoaii; under this strain 
was to render it incapiihle of recuperating and recovering its ordinary condition 
when the immediate demand or strain ceased, and after some hours the heart began 
to dilate, and the dilation so set up was the cause of death. But for what 
happened on this daj*, December 26th, Scan* might have lived a considerablo time. 
Now were the lueaiis which caused the bodily injury nndor the abovo circum- 
stances accidental ? This is a question of some difficulty, hut my difiiculty has 
certainly been lessoned by the very clear arguments that were addressed to me by 
the counsel on each side. It seems to me that there was nothing accidental in the 
pushing and pulling of a drunken man or the exei’ciso of physical exertion in so 
doing, Scarr intended to do this. Tho drunken man offered only passive resist- 
ance. There was no blow. Then was the effect on the heart accidental? The 
demand or strain on the heart was the natural and direct consequence of tho 
2 >hysical exertion, which J liave necessarily assumed to be violent physical 
exertion. Then was llie effect of this demand or strain on the heart accidental ? 
It is true that Scan* did not foresee tho effect, but this, in my opinion, cannot 
make it accidental if it was the natural and direct consequence of a demand or 
strain on a heart in the condition described. The evidence shows that there was 
no intervening foiiiiitous cause. The injuiy to the heart, which I assume to be 
bodily in juiy, seems to mo to have been caused by the violent exertion, and tho 
violent exertion was intended and not accidental. There was no slip or fall or 
blow. He intended to 2 )ush and pull, and he pushed and pulled. Apart from 
authority I cannot find (ho means to be accidental. I proceed, therefore, to 
examine the authonlies. The only l^nglish case that has any real bearing is 
Ham/ If}) V. The Crown Acciileut Insurance, Corporation (1893, 1 (i. B. D. 7o0). 
In that caso tho words of tho policy were practically tho same as hero. Tho 
plaintiff was stooping forward to pick iqi a marble droiq>ed by a child as it rolled 
from him. He stood with his legs together, separated his knees, leaned forward 
and made a grab at tho marble, and in doing so wrenched his knee. The contention 
of the plaintiff’s counsel was that, as the plaintiff did not mean to get into a 
position in which ho might wrench his kneo, there was something accidental. The 
Court hold tho contention sound. The plaintiff did not moan to wrench his kneo, 
and that would not be the ordinary result of such an action. Lord Justice A. L. 
Smith says it was accidental, for getting into tho iiarticular position in 'which tho 
injury would happen was not done on i>ui 7 >ose. I think I shoiihl have come to the 
same conclusion. It was as if a man walking stumbled and sprained his ankle. 
He did not intend to stumble. The stumbling was accidental, not the necessary 
or likely i*esult of walking. That would properly be called an accident. Thft'o 
was no weakness of the kneo or other predisposing cause. Ilei'o, as I have said, 
Scarr intended to violently exert himself, and the injury to tho heart followed as 
the natural consequence. He never got into any position which ho did not intend. 
It seems to mo very like tho case of a man with a weak heart injuring it by 
running to catch a train. lie intends to run. Nobody would call such an event 
an accident. No one would describe him as meeting with an acxjident. Nor Vould 
any one in the present case speak of Scarr as having mot with an aceideut. The^ 
question cannot, in my opinion, depend on whether or not Scarr knew hft had a 
•defective heart. If he knew that, ho probably would not have tried to eject the ' 
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drunken man, but that does not make the ejecting or the result accidental. I was 
also referred to some American cases, which are always helpful. There was 
Fitter V. The Fidelity and Camalty Corporation (97 American State K©poi*ts, 560). 
There the assured was endeavouring to close a window sash and used a pole. The 
end of the pole slipped, and the sudden release of its hold had the effect of throwing 
him against the edge of the table, which caused a rupture of the kidney. The 
cause was the slipping of the pole, which threw him on the table. The slipping of 
the pole and his falling on the edge of the table wore plainly accidental. It 
turned out that he had cancer, but the cancer would not have killed him for some 
time. It was as if the inj ury to the heart had been produced by some accident, 
such as his being thrown out of a cart. That case is, in my opinion, clearly 
distinguishable. Appel v. The ^tua Life Amirance Corporation (vol. 86 of the 
Reports of the Appellate Division S. 0. Now York, ji. 83) was a case where the 
assured died through an inj ury to the ai>pendix brought on by a bicycle ride, one 
of the muscles used itt riding having necessarily rubbed against the appendix, 
which was in an unnatural condition, and inflamed it. It was held that it was not 
an accident. Riding the bicycle was intentional, and there was no fall or collision. 
Ho rodo where he chose and brought into play such muscles of the body as he 
willed. I think the case is very like the present, and it supports the view I have 
taken. Horsfall v. The Padfie Mutual Insurance Corporation (9S American State 
Reports, 846) was a case where a man, accustomed to lift heavy weights, was 
lifting or assisting in lifting a weight of 350 lb. He had to stand on the top of a 
pile and reach below his feet in order to pick it up, and, by reason of his position, 
was at a disadvantage. He injured his heart, which was in a perfectly healthy 
condition, and died in consequence. It was held that his death was accidental. 
This, I think, may be justifled by the fact that injury to the heart was not in his 
Ciise the natiu*al consequence of lifting tho weight, but of the unintentional exertion 
which his position made necossaiy. It is at all events distinguishable on this 
ground. In my opinion there never was any accident here at all, and consequently 
the plaiutiff fails in bringing tho case within the terms of the policy. It is unnooes- 
sary for me to express any opinion upon the fourth condition, or on the other 
jioiuts raised by tho compan}^ further than by saying that I think the defendants 
might have a strong case on condition 4. There must be judgment for the company 
{TimeSt December 22iid, 1904). 

With regard to the medical evidence, the editor feels that there is 
not room for two opinions as to tlie part played by the fatty degenei’a- 
tion of the heart, nor as to the statement that this, as found post- 
mortem, must have been of some months’ (at least) duration, so that 
the main difficulties of the case were really on the legal side as to the 
terms of the insurance polic 3 ’^, and the interpretation of the word 
accident, on which points only a judge can decide; the decision will 
probabl}" stand for some time, and for ever, unless policies be altered 
in their wording. 

(2) PERITONITIS FROM ABDOMINAL VIOLENCE WITH- 
OUT ANY OBVIOUS SIGN OF INJURY OR BRUISING. 

• 

In Vol. I., p. 521, it is stated that blows on the abdomen may pi'ove 
fatal without any post-mortem change to account for death. In such 
cases death is usually sudden, and shock is appealed to as the real 
Cause of the fatality. In Januaiy, 1905, the editor met with a case in 
the post-mortem room of the London Hospital which seems even 
more difficult of explanation, and is certainly much more rare in its 
occurrence, so much so as to make it eminently important that the 
case should he i)laced on permanent record in a work on legal 
medicine. 

*Oii January 27th, 1905, a little girl, seven j-eara of ago, went to school 
in her usual good health. On coming out of school, about mid-day, she came 
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into contact with a drunken man in such a manner that she feU to the ground. It 
is uncertain whether she foil on her face and struck her abdomen on the kerbstone, 
or whether the man fell on her abdoiiien ; but however the accident happened, she 
at once complained of abdominal pain, and was earned home. The pain gettmg 
worse towards evening, a medical man was sent for, who sent her to the hospitm 
on the following day. Rupture of the intestine was diagnosed, and the abdomen 
opened, but nothing except acute piuulent peritonitis was found at tho operation, 
and she speedily sank, and died on January” 29th. At the post-mortem examina- 
tion the editor specially noticed that there was no external bruising, nor any in 
the muscles nor on the pentoueum. The liver, kidneys, bladder, intestines and 
spleen were all most carefully examined from without and from within, and no 
trace of any tear, bruise, or wound could anywhere be found ; the mucous membrane 
of the caecum was a little darker in colour than usual, but nothing more than 
hypostases might account for, and certainly nothing like a submucous hmmon'hage 
was seen. There was acute general purulent pevitonitisik most marked over the 
dome of the liver; this was obviously tho cause of her death. — “ London IIosp, 
P.M. Records, 101, January*, 1905.” 

It will be noted that between the blow and the pain, between 
the pain and the acute illness, between this and the discovery of acute 
purulent peritonitis, there was no quiescent interval, so that the chain 
of proof of cause and effect is, on this ground, com])lete, and medical 
experience supplies no other explanation of the illness and death. It 
cannot be assumed that the peritonitis was 2 >resent, in a latent form, 
before the accident, for no child could have gone to school in such a 
condition, unless, possibly, with a small local chronic trouble of this 
nature, and the editor can vouch that there was not the slightest 
trace of evidence of any such condition. 

Tlie jjus was not examined hacteriologically ; hut it does not seem 
that this could have helped, for whether the i)neumococcus, the gono- 
coccus, or bacterium coli commune were tlie causative factor, its 
immediate presence and virulence were undoubtedly the result of 
the violence. 4 


(3) JEWSBURY r. BRITISH NATURAL PREMIUM LIFE 

ASSOCIATION. 


The appeal in this ease, Vol. I., j). 930, was heard before Lords 
Justices Vaughan AVilliams, Romer, and Stirling, on Februaiy 21st, 
1906. It was unsuccessful, and is thus re^jorted in the “Law Reports’" 
for February 22nd, 1905. 


The appeal in Jowsburv v, British Natural Premium Life Association turned 
upon the point whether the ussuroc, when taking out a lifo-insiu’anco policj', 
correctly answered questions asked on the medical examiner’s form. The essenti^ 
questions and the answers given, on which tho case turned, wore three in* number, 
the first being : 

Q. : Have you ever met with an accident ? If so, state its natui*e and the date 
of occurrence. — No. 


In like manner the assuree answered questions whether he had ever had an^ 
personal injury, illness, or infirmity, and whether any facts regarding his past 
health had been omitted, in the negative. 

The a 2 >pellant was tho widow of Mr. Jowsbiiry, who had insured his life for 
£1,000 in September, 1903. He died on November ‘ilst of the same year. Payment 
of tho insurance money was refused on the ground that the assured had incorrectly 
answered the above questions, inasmuch as he had twice met with accidents, conce 
in 1901, when his thumb was injured in a theatre through tho seat of Jiis chair, 
which worked with a spring, suddenly lifting up ; and again in August, %1S'03, 
when he slipped on a piece of banana skin, causing an effusion of water at tho 
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knee-joint. For each of these injuries ho had received £9 from an accident 
insurance company. When the action came l>ofore the Lord Chief Justice he 
deeded on the admitted facts that there was no evidence to ^o to the juiy, and 
gave judgment for the defendants. From that judgment the widow now app^ed. 

Mr. Vachell, arg^ng for the appellant, stated that a medical witness at the trial 
described both the accidents referr^ to as “ trifling,^* and another doctor expressed 
the view that the act of slipping on a piece of banana skin indicated a state of 
brain which rendered the risk that the company took gi'oater than it otherwise 
would be. Counsel submitted that although these two occurrences might come 
within the term “accident** on the policies of the accident companies, ^ey were 
of too paltr}’' a nature to bo termed accidents within the meaning of a life insurance 
policy. The question — “ Have you ever mot with an accident ? *' must not be 
taken in its strictest possible meaning; there must be some limitation. Everybody 
who had amved at the age of sixty must have mot with many similar injuries, 
which were, strictly speaking, accidents, but the omission of which in answers to 
questions would not necessarily render the answers untrue. 

Lord Justice Homer pointed out that effusion of water at the knee-joint was 
sometimes very serious, and might entail an operation and recuiTing lameness. 

Mr. Vachell : It did not in this case. 

Lord Justice Homer: Surely that is a thing the insurance company were 
entitled to know. You could not say what the ultimate result might have been. 

Mr. Vachell : My point is, was it an accident of sucli a serious character as to 
affect the risks which the company took ? That is a matter of opinion, and was a 
question for the jury. The injury was only a matter of degree. »Some would 
regard it as more serious than others. 

The Counsel who represented the rosiiondents wore not called upon, their lord- 
ships holding that the Lord Chief Justice was right in his decision. 

Lord Justice Vaughan Williams said the matter could only be witlidmwn from 
the jury if, ou the admitted facts, there was no case. Here the admitted facts 
were that the man had met with two accidents. Whatever reasonable construction 
might bo put upon tho word “accident,** there was an admission that the assuroe 
had done that which, according to tho toriiis of tho contract, disentitled him, and 
his relatives could not recover. 

The appeal was accordingly dismissed, with costs. 


(4) COliONERS AND DEATHS UNDER ANJtlSTHETICS, 

The editor has been supplied with the following (printed form of) 
questions which some coroiiex’s are now requesting medical men to 
answer : — 

Please hand to Coroner at Itmuesf, 

Name . Age . Sox 

Date of Death . Place 


1. What amesthotic or amosthetics wero admiuiatorod, and what influenced your 
choice y 


2. Where and when was tho anesthetic administered ? State if in an operating 

theatre, casualty room, out-patient department, or private house. 

3. What was the temperature of the oi)eratiug room ? Had the room, previous 

to the operation, been well ventilated? 

4. Was the anesthetic given by artiheial light ? State what kind. If gas, was 

the flame exposed ? 

5. For what purpose was the anesthetic administered ? State nature of opera- 
• tion, with name and address of surgeon operating. 


£[ow many patients were placed under anesthesia by you that day, and how 
much time was occupied in producing complete anesthesia in each case ? 
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7. AVas there any, and, if so, what reason, for administering the anaesthetic 
quickly ? 

iS. How was the anaesthetic administered ? If by means of an inhaler, state 
what kind and make. 

9. How was the mixture of air with the vapour of the ancosthetic secured, and 
in what proportion ? 


10. Wliat quantity of the ancesthetic was used ? 

(«) Erom the beginning of the administration until complete ausesthesia 
was produced. 

(/>) From then until the administration was 8toj)pod. 

(c) Was the anaesthetic applied by drops or by measm’oment ? 

1 1. How was the deceased ])rcpared for the aumsthesia P (re food, clothing, etc.). 
AVas there any mechanical or other obstruction to the respiration ? 

12. AMiat was the condition of the heart, lungs, and kidnej^s of the deceased, 

previous to the administration ? 

AVere you satisfied that the ])atient was in a safe condition to be placed under 
tlio anoesthotic ? 

Hud the patient previously boon under antestbosia ? 

13. AVas the deceased, at the time of the administration, suffering or recovering 

from any acute or chronic illness, or from alcoholism Y 

14. Was the deceased excited or violent during the first stage of narcosis!*^ 

lo. AVas the pulse and respiration watched during the administration, and, if so, 
by whom ? State the oondifions observed. 

AVhat was the state of the pupils, .‘iiid of reflex irritability generally ? 

16. At what perio<l during the administration of the amosthetic was the first 

sjmiptom of impending death noticed Y What was it Y 
Did deceased vomit at any time Y If so, when and how often ? 

17. Did the deceased die t/urinff the administration of the ancosthctic Y If not, 

how long after it had been discontinued Y 
AVas the operation then completed Y If so, for how long ? 

18. AVhat efforts were made to restore animation, and how long wore thej’^ 

continued Y 

19. To what imnifdnttii cause do you yourself attribute the sudden death of the 

deceased r 


20. Ill how many cases have you given an amestlietic previously Y If any fatal 
cases, say how many. 


Signed . 

(iualifications 

Address 

A coroner’s power’s and duties are certainly under the Coroner’s Act 
very wide and important, but the editor feels very strongly that they 
scarcely warrairt the framing of srrch a set of questioirs, and demand- 
ing an answer to them as a preliminary to permitting a verdict of 
accidental death without blame for an3'body. 

To discuss them and their objects at all adequately would^ fill a, 
volume, but tire editor thinks that they should be inserted 'hercuas a« 
guide to a utedical man who has unfortunately had a death under ^ 
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anaesthetics ” in his practice, to enable him to see what sort of questions 
may be put to him should the coroner for his district deem it his duty 
to hold an inquest. At the same time the editor feels that if the 
practice of requiring an answer to the whole twenty questions were 
to become anything like universal in the practice of coroners, medical 
men might become rather chary of mentioning the fact that the 
administration of an anajsthetic had preceded death. There can be no 
doubt that any coroner is within his legal rights in asking any of the 
questions viva voee at an inquest, but if he were to take serious exception 
to the medical witness’s inability to rejdy definitely to each one the 
relations between medical men and coroners would be likely to become 
more strained than t^iey are at iiresent. 
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ADDITIONAL CASE OF POISONING CASTOR OIL 

SEEDS. 

The folio win^f case occurred to the editor late in 1904 London 

Hospital Case Itecords ”)• 

A. L., cet, 25, tlie subject of gleot, on his way to work at 3 p.m. on October 24th, 
1904, saw some castor oil beans. Being unaware of their nature and properties, he 
picked up and ate about twelve. At first they seemed to taste “ rather like 
walnuts,” but as after he had eaten tliis number a somewhat “sickly taste” 
devoloi)ed, he ate no more. 

About 5 /i.m. {two houra latfr), ho was taken ill with: — Violent abdominal pains ; 
obstinate and ver^’’ painful vomiting and retching every five minutes ; vomit ‘ * like 
green treacle,*' no blood; frequency of micturition (no hpomaturia), every five 
minutes, five to eight ounces ; violent purging for one hour every five minutes ; 
stools “ like gi’een treacle,” no melsena. 

About 7.30 p. 7 «. {four and a half hours iakr) : — ^Violent cramps in his logs, which 
began to draw up, and felt “ as if they had luini)s in the calves.” 

About 877 .W. {five hotn\s later): — Dizziness, began “to lose himself; ” seen by a 
doctor and sent to hospital. 

Condition ou admission {about five and a half to aix houra — Face pinched. 

Ups blue, temperature normal, pulse small, low tension, cold extremities, much 
collapse ; on stroking abdomen muscles went into violent tonic contraction ; calves 
contracted violently when cramps came on. 

2^reatment : — ^AVashod out at once; castor oil ^ss. statim ; calomel grs. iv. 
statim ; R pot. brom. grs. xx. ; chloral grs, x. ; aq. ad. 5 *^^* \ § ss. per rectum 
(vomited) 4tis horis ; hot bottles to extremities ; hot fomentations to abdomen ; 
nutrient enemata. 

Course : — Obstinately constipated after entering hospital ; pains increased till 
twelve hours after eating beans ; gradually subsided. 

Three days later : — Retching still persisted every fifteen to twenty minutes, 
pains much less severe ; pulse still rather rai>id and small, though much improved. 

Five days later : — Pains and retching stopped ; pulse fairly good. 

Source of beans : — ^Unloading cargo of beans at docks, either a sack burst, or 
beans escaped thiough small holes. 
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MEDICAL CEETIFICATES. 

(Compiled by Stanley B. Atkinson.) 

Most of the authorised certificates and forms which a duly qualified and registered 
medical practitioner may be called upon to fill in and rotuin will bo found enume- 
rated below. A medical man must continually remember that, if consulted with 
reference to his patient’s private attaii-s, he should never give more than friendly 
and general advice ; it is for an attorney to act» All medical reports should l)e 
kept under lock and key, 

A. Those met with in general practice* 

I, COMPULSOHY. 

No fee recoverable. 

Certificate of the cause of death of a patient must be given although 
the medical fees are unpaid and are likely so to remain. This may 
possibly be shown to the coroner. lie must see it (1) under the 
Inebriates Acts, 1879 to 1900; (2) under the Infant Life Protec- 
tion Act, 1897. The sheriff must see the certificate of the prison 
surgeon after an execution. 

In default of the relations so doing, the medical man present at birth 
or at death must notify the fact (to the I'Ogistrar) (Births and 
Deaths Eegistration Acts, 1874), 

Certificate of vaccination (to the parent or vaccination officer). 

Fee allowed. 

Notifications under the Infectious Disease (Notification) Act, 1889 
(to medical officer of health, fee 28, 6d,), Arsenic, lead, mercury, 
I)hosphoru8, anthrax (to Homo Office, fee 2s, 6d,), 

Signing depositions made before coroner when called as a skilled 
common witness (fee 11, Is,), 

II. Optional. 

Nomination and voting for representatives on General Medical 
Council (England three, Scotland one, Ireland one). 

Certificates of personal health (e,g,, i*eports, medical evidence, 
affidavits, and statutory declarations). 

Physical : — As to general health (illness or convalescence, 
accident, ability to attend school, etc., health of witness 
or juror, etc.) ; exem 2 )tion from vaccination (to 
medical officer of health) ; sex (mistaken at birth). 
Mental : — ^After examination of civil or criminal (alleged) 
lunatics. 

Certificate of cause of death and duration of last illness for insurance 
company. 

Written I’eport to coroner to facilitate the inquest as to (1) suspicions; 
(2) the results of an autopsy ; (3) circumstances of a deatn under 
auresthetics. 

Certificate of “still-birth” for the burial of a “still-born” child 
(Births and Deaths Eegistration Act, 1874, s. 18). 
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Certificato for presentation to the justices for the removal of a corpse 
dead of an infectious disease to a mortuary (Public Health 
Act, 1875). 

Certificato for prevention of such a body being removed from the 
hospital unless for immediate burial (Infectious Disease Prevention 
Act, 1890), 

Attesting a “ dying declaration ” when a deposition is impossible. 

B. llwse arishig from the holding of a special office hy a registered medical man. 

In the Services (various). 

As a medical officer of health (various). 

As a public analyst (various). 

As a certifying factoiy surgeon (Factory and Workshoj) Act, 1901). 

As a poor law medical officer (e,g,y certificate of health of child about to be 
bound apprentice), ,, 

As a medical examiner for life assurance os to past and present state of 
health (confidential, fee 1/. Is.), 

As a medical referee (Workmen’s Compensation Act, 1897). 

It is universally admitted that an extension of the principle adopted in this last 
Act would minimise the notorious divergence of conflicting medical opinions. The 
Judicature Act, 1873 (s. 56), provides for the trial of cases by qualified assessors. 
Tlie Arbitration Act, 1889 (s. 5), deals with the appointment of an arbitrator or 
mnpue (s. Idfi) where “scientific or local investigation ” is advisable. The medical 
referees under the Workmen’s (-ompensation Act, 1897, are appointed by the Home 
Secretarj" (Schedule JI. 13) “ to report” in \n'iting “ on any matter which seems 
matenal to any question arising in the arbitration.” Schodules of the forms of 
reference are there appended. C)n May 2nd, 1898, regulations as to pa3’'ment were 
issued. Regulation 2 deals with occasions whore “ evidence is either conflicting or 
insufficient on some matter which seems mateiial to a question arising in the 
arbitration,” and “it is desirable to obtain a report from a medical referee on 
such matter.” The claimant emidoj’^e must submit to a iihj'sical examination. 
The Home Office paj^s the following fees : for 

A reference, examination, and written report, 3 guineas. 

Each further reference in the case, 1 guinea. 

Attendance at court (travelling foe extra), 3 guineas. 
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SYNOPSIS QF MEDICO-LEGAL LITEKATUKE 
PUBLISHED SINCE THE LAST EDITION 
OE THIS WOKK. 

(Compiled by Stanley B, Atkinson.) 


(In sditdiiHj articles jyrefereuce hafi brcii gireti to those irilh ample references,) 


GENPmAL EEEEliP:NCES. 

I. Encycloimidias, Bepout’s, Dictiokauies, (-atalocutes, Indexes. 

Index Catiiloguo of the Library of tlio Surgeon -General’s Office (U. S, Army). 
Judex to Series I., 189/5. ToLyson, Series II., 1904. (An exhaustive bibliography 
-authors and subjects.) 

Index Mcilicus (monthly, collection of titles of articles). Series I., 1879 — 1899. 
Series IL, 1903. Eo.stoTL Hub,, Insanity. State Medicine (Medical Ethics, 
Mediciil Jurisprudence. Toxicology, with cases. Life Insurance). 

Eibliogi’aidiia Med ica Mcdecine Legale), 1900, 1901, 1902. Paris. 

Encyclopjedia^Iedica . ICdinburgh, 1 899 — 1 904 . E.M.^ 

Quain’s Dictionary of Medicine. London, 1902. Cl.' 

l^iicycloptodia of the Laws of England. Vol. 13. London, 1897 — 1903, E.L.E.' 

Encycloptedia Britannica. Index. 1903. 

The "Police Code and General Manual of Criminal Law. Vincent. London, 
1904. 

Anomalies and Ciiriositios of Medicine. Gould and Pylo. Philadelphia, 1900. 

System of Medicine. Edited by Clifford Allbutt. S.M.' 

International Medical Congresses : Section of Ijegal Medicine. Reports : Rome 
(1894) ; Moscow (1897) ; Paris (1900) ; Madrid (1903) ; Lisbon (1906). 

International Congress of Legal Medicine. Jour. Med, de Bruxelles, August, 
1897. 

Stephen’s Commentaries on the Laws of England. Ijondon, 1903. 

Stroud’s Judicial Dictionary. London, 1903. 

Wharton’s Law Lexicon. Lely. London, 1902. 

Law Dictionary. Bouvier. Boston, 1897, 1898. 

II. Annual Publications. 

t The Medical Dii’ectory (Principal Laws and Statutes affecting the Medical 
Profession). Churchill, London. 

The Year-book of Medicine and Sm’goiy (Legal Medicine — abstracts). Phila- 
delphia. 

Tiunsactions of the Medico-legal Society. liondoii. T.M.S.' 

Schmidt’s Jahrbucher (a quarterly bibliogi aphy). I^eipzig. 

Virchow’s Jahrcsbericht derGosammten Modiem (Gerichtl. Med.) (bibliography 
and abstracts). Berlin. 

' These abbreviations refer to subsequent references. 
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Anims Modicus (Forensic Medicine). The Lancet. London. 

Medical Annual (Legal Section). Bnstol. 

British Medical Association : sub-section of Forensic Medicine. 

Annual Criminal Statistics (England. Scotland, Ireland). Offichil. 

Mew’s Annual Digest (Reported Decisions). liondon. 

Qenei'al Digest (America and England). Rochester, Now York. 

III. Periodicals. 

Annalos d’Hygieno Publiqiie et de Mfedecino Legale (monthly). Paris. Ann.^ 
Viertoljahi'sschrift fiir (iorichtliche Modiziu (quarterly and supplement), 
Berlin. Vtl.^ 

Modico-legal Joiinial (quarterl}^). New York. 

Friedreich’s Blatter f. (iericlitl. Medicin. 

Giomale di Modicina LegJilo. Pavia. 

Archiv. fiir Orim.-Anthropol. und Grim. -Statistic. Leipzig. 

Arcliives de TAiithropologio Criminel. Lyons and Paris. 

Indian Medical Gazette, Juno, 1902 (a medico-legal inunber) ; Januaiy, 190U. 
Powell (medico-legal notes). Calcutta. 

Edinburgh Medical Journal (occMisional abstracts by Harvey Littlejohn). 

British Journal of Inebriety. Londun. 

The Lancet (Medicine and the Law). 

The British Medical Journal (Medico-legal and Medico-ethical. Epitome).' 

Journal of the American IMcdical Association (Medico-legal Dei)artment), 
Nordiskt Mediciiiskt Arkiv. (Jure Medicin), 

Wiener Modicinsche Wochenschiift. Referatc : Oerichtlicho Medicin (occasional 
abstracts). 

Berliner Klinische Wochensclmft. Kritikcn und Referatc (occasional abstracts). 
Medicine (monthly). Forensic Medicine. Detroit, 

Law Cluarterlj'' Review. London. 

Law Magazine (quarterly). London. 

Harvard Law Review. H.L.R.* 

American Ijaw Review. St. Louis. 

Weekly : The Law Times (L.T.^) ; The Law Journal (L.J.^) ; The Justice of the 
Peace (J.P.^) ; The Solicitor’s Jouinal (S. J.*). , 

IV. Short General Contributions. 

Inaugural Address to the Medico-legal Socictv. Sir William Collins. T. M. S., 
1902. 

Medico-legal Notes (evidence). Nelson-Hardy and Lowndes. E. M. J., 2, 1897. 
Sociologic Studies of a Medico-legiil Nature, Rosenborg and Aronstam. 
Chicago, 1902. 

Notes on Forensic Medicine. Ilarvoy Littlejohn. E. M. J., 1, 1899 (G73) ; 2 
(222); 1901, 1 (14(5). 

A Century of Forensic Medicine in Edinburgh. Harvey Littlejohn. E. M. J., 
January, 1905. 

A Half-centuiy’s Progress in Medical Jui'isprudence. Physician and Surgeon, 

1901 (49). 

Medico-legal Notes. Allison. Baltimore, 1899. 

Review of Physiology Works from a Medico-legal Standpoint. Corin. ‘ Arch, de 
I’Anthp. Grim., 1895 (240). 

State Medicine: Past, Present, and Future. Med. Rocoixl, New York, 1902 (925). 
Forensic Physiology. Atkinson. St. Bart’s H. Reps., 1904. 

Post-graduate Coui *80 of Lectures in Medical Law. Prussia, 1903. t 

On the Establishment of Medico-legal Diplomas. Johnston. Boston M. and S. J., 

1902 (519). 

Medicine and Law from a Legal Standpoint. Dailey. Med. Log. Jour., 1900 
(226). 

Encyclop. Brit. Harvey Littlejohn. Vol. 30 (606). 

Retrospect of Sixty Years of Public Medicine. Nelson Hardy. Medical 
Magazine, 1897. 

* These abbreviations refer to subsequent references. 
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V. Medico-leoal Institutes and Societies. 

• There are many Institutes of State Medicine (with directors) : Pans ^rouai*- 
del), Berlin (Strassmaii), Vienna (Kolisko), Cracow (Wachholz), Graz (Ki-atter), 
To^o (Katayamn), Genoa (Sevori), Borne, Leipzig, Liege, Warsaw, Brussels, 
Griefswald, Innsbruck, Cagliari, etc. 

La S<)ci6t6 de Medicine L(^gale do France, with Library, and Annals (monthly, 
since 1829). 

Massachusotts Medico-legal Society (Boports in Boston M. and S. J., founded 
October 1st, 1877). 

New York Medico-legal Society with Library, and (liiarterly Journal, (since 
1880), ^ * 

Medico-legal Society of Chicago (1885). 

New York Society of Medical Jurisprudeiico ancl State Medicine (1885). 

La Societe do Mcdecine Legale de Belgique (Annalos). Brussels, 18'S9. 

The Medico-legal Society. London (Yearly Transactions, 1901). 

District of Columbia Medico-legal Society. Washington, 1902. 

South African Medico-legal Society. Pietermaritzburg, 1903. 

VI, Text-books, 

Principles of Forensic Medicine. Guy and Forrier (Smith). London, 1895. 

Text-book of Forensic Medicine. Luff. London, 1895. 

Forensic Medicine and Toxicology. Hawthorne. Glasgow, 1897. 

Koronsic Medicine. ** Tarsus.” London, 1897. 

Atlas of Legal Medicine. Hofmann (Peterson and KolhO* London, 1898. 

Medical Juiisprudouoo. Benson. E. L. E.,8, 305. 

JiGcturos on Medical Jurisprudence and Toxicology. F. J. Smith. London,. 
1900. 

Forensic Medicine. Harvey Littlejohn. E. M., 1901. 

AFanual of Medical Jurisprudence and Public Health. Giffon. Edinburgh^ 
1900. 

I ntrodtiction to jShjdioal Jurisprudence. McCtilliii. London, 1901. 

A Treatise on Medical Jurisprudence. Vivian J’oore, London, 1902. 

Medical Jmisprudenco, Toxicology, and Public Health. Glaister. Edinburgh, 
1902. 

Aids to Foreus^ Alodicinc. Murrell. London, 1902. 

Forensic Alediciuo and Toxicology. Dixon Alann. London, 1902. 

Forensic Medicine, Toxicology, and Public Health. Husband (Buchanan 
and Hope). Edinburgh, 1901. 

Treatise on^ho Afedical Jiu'ispradence of India. Mann. Albany, 1894. 

Outlines of Afedi cal Jurisiirudeiico for India. Gribblo and ilehir. Madras, 
1S98. 

Jjegjil Aledicine in India and Toxicology. Barry. Bombay, 1903, 1904. 

A Manual of Medical Jurisprudence for India. Gibbons. Calcutta. 1903. 

Medical Jurisprudence for India. Lyon (Waddell). Calcutta, 1904. 

Glossary of Alodical and Medico-legal Terms, nutchinson. (Ailcul ta. 

System of Legal Aledicine. Edited by Hamilton and Godkiii. New York,. 
1895, 

A^dical Jurisprudence, Foi’ensic Medicine, and Toxicology. Wilthaus and 
B(3cker. New York, 1896. 

Taylor’s Medic.al Jurisprudence (12th American ed., Clark Bell). Now York, 
1897. 

A Manual of Alodical Jurisprudence, Insanity, and Toxicolog 3 ^ Chapman. 
Pliiladolpliia, 1903. 

Epitome of Medical Jurisprudence. Dwight. Philadelphia, 1903. 

Text-book of Medical Jurisprudence and Toxicology. Bceso (Leffnjann). 
Philadelphia, 1903. 

A Text-book of Legal Medicine and Toxicology. Edited by Peterson and 
Haines. Philadelphia, 1903, 1904. 

A Text-book of Legal Medicine. Draper, London, 1905. 

Ti*afte de Jurisprudence Medicale et Pharmaceutiquo. Dubrac. Paris, 1894. 

Prgeis de Medecine Legale. Coutagne. Paris, 1897. 

TraitTi de Medecine L6gale Theoriciiie et Pratique. Tourdes. Paris, 1897. 

Jurisprudence thai*maceutique. Boue. Pans, 1899. 

*ii. 


57 
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Lo Vade Mecum du MMecin Expert. Locassaffiie. Paris, 1900. 

MMecine Legale et Jurisprudence M4dicalo. fiorgi^ron. Paris, 1903. 

Aide Memoiro de MMecine Legale. Lefert. Pans, 1903. 

Pr6cis do Medeciue Legale. Vibort. Paris, 1903. 

liehrbuch der Gericbtliohen Modicin. Strassmaun. Stuttgart, 1895. 

Lehrbnch der Goricbtlichen Medicin. Dittrich. Vienna, 1897. 

Lohrbuch der Gerichtliclion Medicin. Ilofuiann. Vienna, 1898. 

Medizin und Eecht. Mefliziuisch jurist. Eudcck. Jena, 1899. 

Lehrbnch der Goricbtlichen Medicin, etc. Enimert. Leipzig, 1900. 

Giiindriss der Gerichtlicheu Medizin. Qottschalk. Leipzig, 1903. 
Stereoskopischer Gerichtsarztlichor Atlas. Lesser. Breslau, 1903. 
Gerichtlicho Medicin. Kutner. Jena, 1903. 

Codice di Medicina Legiile. Raffaole. Naples, 1898. 

Compendio di Medicina Legale. Madia. Naples, 1899. 

Estudios M^dico-legales sobre el Cddijo Civil Argentino. Voyga. Buenos 
Ayres, 1900. 

Jurisprudence Veterinaire. Conte. Paris, 1898. 


SPECIAL KEFERENCES. 

Section I. 

Treatises on Criminal Law: — Russell on Crimes (18J)6) ; lloscoo on Crimina;! 
Evidence (1898) ; on Nisi Piius (1900) ; Arch bold on Criminal Pleading (1900); 
Kenny (1902) ; Warburton’s Oases (1903) ; Harris (1904). 

Text-books on Evidence -Taylor (Pitt-Lowis, 1895); Best (1902); Powell 
(1898) ; Phipson (1902). U. S. A. Thayer (1898) ; Wigmore (1904). 

The Authority of Text-books. 108 L/T* (97). 

Presumptions. Pease. E, L. E., 1 (193); 4 (139) ; 7 (423); 10 (327). 

Criminal Evidence Act, 1897. 

The SessioJis of the General Medical Council (Reports). 

Medical Ethics : A Guido to Professional Conduct. Saundby. Bristol, 190*2, 
Doctors and their Work. Carter. London, 1903. 

Unwritten Law and Ideals of Active Careers. Pitcairn. London, 1899. 

A Code of Medical Ethics. De Sty rap. London, 1895. 

Vita Medica, (.Chapters of Medical Life und AVork. Richardson. Jiondon. 
1897. 

La Profession Mcdicale au Commencement du XXe. Siecle. Broiiarrlel. Paris, 
1902. 

L’Exercise de la MMocino. Rrouardel. Paris, 1899. 

La Profession Mcdicale: ses Devoirs; scs Droits. Monache. Paris, 1901. 
Medicine and Law. Eve. Journ. Am. Mod. Ass., 1900, 1 (65). 

The Law in its Relations to Physicians. Taylor. New York, 1900. 

The Tiaw and the Doctor, New York, 1903. 

Professional Secrecy. Lefuel. Ann. I, 1897. 

Privileged Medical Communications, Stimson, Soron, and Cheever, Boston 
M. and S. J., 1903, 2 (252). Bateman. T. M. S., 1905; L., 1904, 2 (1513); 
B. M. J., 1905, 1 (10^1). ^ ^ 

Professional Contidonces of Medicfil Men. f54 J. P. (1>41). * 

La Responsibilite Mddicale. Brouardel, Paris, 1898. 

Inability to Speak on Anuignmeiit. Scott. B. M. J., 1898, 2 (1761>; 61 J. P. 
(79^; 104 L. T. (62, 110). ^ 

The Legal Profession’s Attitude to the Medical. L., 1901, 1 (945). 

Restraint of Practice. 116 L. T, (430). 

Medical Partnerships, Transfers, and Assistantships. Barnard and Stock 3 r. 
London, 1895. 12 L. U. R. (194). 

Law of Sale of Medical Practices. L., 1904, 1 (182D. 

Confessions. Am. L. R., 1899 (376); 109 L. T. (528). 

(Confession. Craios. E. h, E., 3 (263). 

Self-ac^sation. B. M. J., 1902, 2 (724); Ann., 50(176, 337, 423), 49 (178). 
Dying Declarations and Depositions. 61 J.P. (3); 62 J. P. 8 (711) ; 67J.P5(151) 
Famous Trials. Atlay. London, 1899. ^ 

5^-operation of the Medical and Legal Professions. Sanderson. ]k)aton 
M. and S. J,, 1901. 
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Presumptions of Law and Fact, Lawson. St. Louis, 1903. 

^Repoi’t and Regulations as to Allowances to Prosecutors and Witnesses* 
London, July let, 1904, 

Medical Men and the Subpmna ad Testificandum. L., 1904, 2 (1578). 

Medical Witnesses in Criminal Courts. L., 1903, 2 (171). 

Cii’curastantial Evidence : Wills. London, 1902, 

Circumstantial Evidence. Law Stud. Jour., 1904 (31). 

Inquest Juries. Troutbeck. T. M. S., 1904. 

Dissection. E. L. E., 4 (288). 

Necropsy. Caley and Andrews, (i. 

Post-mortem Examinations in Medico-legal and Ordinary Cases. Clai-ke, 
London, 1896. 

Post-mortem Examination in Medico-legal Cases in Scotland. Somerville; 
Glaister. 13. M. J., 1900, 2 (1317—1649). 

Post-mortem Metho/ts. Sheniian. E. M., 1901. 

Necropsy in Medico-legal Relations. Schmitt, Now York, 1902. 

Medico-legal Post-mortem Examinations. H. Littloiohn. L., 1903, 1 (862); 
T. M. S., 1904. 

Necropsies from a Medico-legal Standpoint. Laiio. Physician and Surgeon, 
1902 (303). 

Law relating to the Corpse. Am. L. R., 1898 (279) ; 1899 (461 ) ; 46 S. J. ( 1 16) ; 
H. L. R., 1901 (64) ; B. M. J., 1904, 2 (611). 

Experimental Evidence. Watson. Am. L. R., 1900 (28) ; If. L. R., 1903(300), 
1904 (422). 

Medical Evidence in Cases of Murder. 104 L. T. (509). 

Sources of Errors in Expei*ts. Lacassagne. Arch. d’Anthl. Crim., January, 
1897. 

The Cojiflict of Medical Testimony in Courts of Law. Onnsby. Tr. R. Acad. 
Ir., 21 (126). 

Medical Expert Testimony : Irish. Boston M. and S. J., 1899 (299). 
Conflicting Medical Evidence. S. A. Med. Record, November, 1903 ; Med. 
Prac. Circ., 1904 (367, 501). 

The Physician as an Export. Hutchins. Mich. L. IL, 1904 (687). 

La Nouvolle Legislation Medicale. Lechopic and Floqiict Paris, 1894, 

Code Pratique dos Honomires Medicaux. Floquet. Paris, 1898. 

Du Droit Mcdfcal. Lechopic. Paris, 1901. 

Medico-legal Exports. Brouardel. Aim., 39 (5). 

La Choix des Expci’ts. Morache. Ann., 43 (317). 

The Weight to be attached to Medical Evidence. Earl Russell. T. M. S., 1 , 1 904. 
Post-moi’tem Pathology. Cattell. London, 1903. 

La Pi’atiquo des Autopsies. J^etulle. Paris, 1 903. 

Mortuaiy Law. Perley. Boston, 1896; Am, L. R,, 1897 (153). 

The Criminal. Havelock Ellis. London, 1901. 

Human Nature. E. Metschnikoff. Paris, 1904, 

Juryman Taken 111, 67 J. P. (267). 

Some Points in the Law of Murder. 67 J. P. (519). 

Skction II. 

flfompulsoiy Physical Examination. II. L. R., 1901 (422). 

Exhuiijation. 65 J. P. (730) ; E. L. B., 3 (423, 442) ; 13 (43). 

Section III. 

Medico-legal Responsibilit}'. Lowndes, Liverpool Mod.-chir. J., January, 
1890. 

Surgical Emergencies from a Medico-legal Standpoint. Godshaw. Amor. 
Pract. and News, 1901 (450). 

Practice of Uiiqualifiod Persons. 101 L. T. (436). 

The Law of Defamation in Relation to the Modictil Man. Atkinson. St. Bart.’s 
Jour., August, 1900. 

Thq Law of Negligence in Relation to the Medical Man. Atkinson. St. Bart.’s 
tHosp. Jour., Februaiy, 1902; 100 L. T. (259); 101 L. T. (4, 67). B. M. J., 1898, 
#Mar..l2; 1901, Mar. 29. 

Ne^igence in the Sale of Poison. 100 L. T. (259) ; 67 J. P. (31). 

Negligence in a Nursing Home. 67 J. P. (607). 


57—2 
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Law relating to Infections Diseases and Hospitals. Copnall. Tiondon, 1899. 
Les Maladies Iiifectiouscs en Medecine Legale. Babes. Aim., No. 3, 1899. 
Injuries Received by Medical Practitioners from the Sick. 58 Cent. Law J., 61. 
Yaccination Commission Reports. London, 1896. 

Removal of Infected Persons. 66 J. P. (498). 

Vaccination and Parents* Consent. L., 1903, 1 (1819). 

Mistaken Notification of Sinalli)ox. 68 J. P. (49). 

Consent to a Surgical Oi)eration. E. L. E., 2 (206). 

Medico-legal Aspects of Deaths under Chloroform. Lane. L., 1903, 2 (55). 
gynaecological iMalpraxis. Allg. Wien. Med. Zeit., No. 11, 1902. 
r^irdiac Massage for Chloroform Toxaemia. Freyborger. Treatment. 

L' Art Dontaire on Medecine Legalo. Amoodo. Paris, 1 899. 

Responsibilite L6galo dos Medecins Traitants. Fazombat. Paris, 1903. 

Legal Relationship of Principal and Assistant. B. M. J., 1900, 2 (1807). 
i-riminal Neglect. Buck, Boston M. andS. J., 1901 '(502). 

FiUthanasia. Harold. Q, B. M. J., 1904, 1 (1384). 

Murder from the Best of Motives. Stophen. L. (1. R., 5 (188). 

Manslaughter; Mui’dor. Craics. E. L. E., 8 (126); 9 (31). 

Section IY. 

The I*osition of a Partly Incinerated Human Body. B. M. J., 1894, 1 (1297). 
Birth Certificates as Evidence. 39 L. J. (155). 

Medico-legal Stains. Grigorjew. Ytl., 1, 1902. 

Medico-legal Tests of Blood Sttiins. Layton. Jour, do Mtid. de Par., 
August 11th, 1901, June Sth, 1902 ; Amer. Med., 1903 (913). 

Differentiation of Mammalian Bloods. Miincli. Me<l. Wochons., 1904 (293). 
Report of Commission on ld(3ntilication of IJabitual Criminals, 1893. 

The Metrical System of Identitication of Criminals as Used in Great Britain 
and Ireland. Garsojn Jour, Anthl. Inst., 1900 (161). 

Appendix H. to Poore’s Mod. durispr. Carson. 

Anthropometrical Tdoiitiii cation. Aubry. Ann., 32 (29), 

Laws of Identilicatioii. Harris. Albany, 1892. 

Tdentitv. E. 1j. E., 6 (293); cf\ Adolpli ileck and Da Costa cases, L., 1904, 2 
(1578). 

Identification of Half-burned Bones. Ytl., 1903 (1). 

Finger-piint Identification. Qaltoii. Quain’s Anat., 1, 1896^. 

Finger-prints, Hopkins. 113 L. T. (445) ; 114 L. T, (293). 

Photography and Criminal Inquiries. Sir II. Littlejohn. L., 1897, 1 (32). 

La Photographic Judioiairo. Roiss. Pai i.s, 1903. 

Proof by Handwriting. Odgons’s Procedure, 1903, Tlandwritiiig. B. L. B., 
() (149). Handwriting. Wigmore. Am. L. R., 1896 (481). 

Rontgen Raj^s. Am. L, R., 1896 (757) ; 1901 (619 — 757). 

Radiography in Legal Medicine. Rfjgnier. Ann., 49 (508). 

Etiido des Rayons de Rontgen Applhjues aiix Expertises Medico- legalos. 
Palis, 1897. 

Medico-legal Relations of the X-rays. White. Am. Jour., 1900, 1. 

Skiagrajihy in Forensic Cases, (jamoron. B. M. J., 1903, 1 (1204) ; Bt^ck, 
Med. Rec. (New York), 1902 (202). 

Tattoo-marks. Brunet. Archiv, do Med. Nav., October, 1898. « 

( -icjitrices. Sheiinan. E. M., 1899. 

Medico-legal Examination of Blood Stains. Wood. Boston M. Vind S. J., 
.1901, 2 (r>32). 

Crystallisation of Haeinoglobm. Moser. Ytl., 1901, 3. 

Detecting Human Blood. The Green Bag. February, 1895, 

Blood Immunity and Blood Relationship. Nuttall. London, 1904. 

Reaction Bordet-Uhlenhuth. A. Leblanc. Paris, 1903. B. M. J., 1903, 1 (1091). 
Precipitin Blood Tost Medico-legal ly Considered. Graham -Smith and Sanger. 

Jour, of Hygiene, 1903. 

The Medico-legal Uses of Procipitins. Ewing and Sti’auss. Med. News, 
1904 (925). 

Blood Extravasations Post Mortem. Richter. Zoitschr. f. Med. Bfeamtev, 
OctoW, 1901. 

Vicaiious Hajmorrhage. Schaffer. Ytl., 1900, 1. 

Azoospermia Tests, B. M. J., Epit, 1904 (October 8thJ 
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Du Speime otdes Taches de Sperme en Medecine L^galo. Florence. Arch, de 
I’Anthl. Crim., 1896 (249). 

. • Florence Test (Spennin). Johnston. Jour, do Med. do Paris, September, 1898. 
iModico-Iegal Study of Hair. B. M. J., 1901, 2 (7;i()). 

!Medico-legal Study of Nails. Minakow. October, 1900. 

Human Embryology and Morphology. Keith, Arth, Arnold, 1901. 

Section V. 

Medico-legal Entomology. Johnson and Villenouvo. Montreal Med. »7., 1897. 
Medico-legal Entomology. L., 1897, 2 (1836). 

Fauna.of Oadavera. Hough. B. M. J., 1897, 2 (1853). , 

Beetles on Dead Body. Horoszkiewicz. Vtl., 1902, 2. 

Adipocore. Bosanquot. Q. 

Thi*ee Cases of Adipocere. Mitchell. Best. M. and S. J., 1899 (1722) ; Dknmoto, 
Vtl. 3, 1903. • 

Besuscitation. Clover and Braine. Q. ; B. M. J., 1902, 2 (1079); L., 1904, 1 
(1005, 1152). 

Besuscitfition. Schiifor. L., 1903, 2 (1652, 1767). 

Hesuscitation. Prug. Wien. Klin. Wochens. 1900 (2(», 21). 

Burial Law. Little. London, 1902. 

Law relating to Burials. Baker (Lewis Thomas). London, 1S98. 

The Diary of a PesniTectionist. Bailoy. London, 1896. 

The Coroner ; the Medical Man ; Death Certiheation. Westcott. B. M. J., 1902, 
2 (1756). 

Human Hibernation. Notes and Queries. September 28th, 1895. 

Sudden Death. Logi'os. liyoner These. 1894. 

Some Cases of Sudden Death. Ransome. St. Goo. H. J., 1896. 

Nephritis and Sudden Death. Ilorder. St. Bart.’s H. Heps., 1899. 

Death and Sudden Death. Brouardel (Benharn), Many references given. 
London, 1902. 

Suddoji or Unexpected Death from Natural Causes. Dixoji Mann. L., 1897, 1 
(1730). 

T'hymus and Sudden Death. Leydel, Vtl., October, 1898; De la Touche, 
Ann., 50 (48) ; Thurslield, St. Bart.’s H. Heps., 1903. 

Status Thymicua. Simmons. New York Med, J., August 27th, 1904. 

Proof of Deayi (Legal). E. L. E., 4 (138). 

Death Certification. Snell, Public Tloalth, October, .1902, 

Postdating Mediwil (Jortilicatcs. 39 L. J. (447). 

Giving Exact J^'vidence in Certificates. 67 J. (362), 

Intra-uterine Ttigor Mortis. Wolff. Arch. f. Gynak., 1903, 

Ante-natal Kigor Mortis. Paddock, Am. J. of Obstet., August, 1903, and 
Parkinson, B. M. J., 1904, 2 (755). 

( .'offiii Birth. Mod. Pr. and Circ., November 20th, 1901. 

Signs of Death. Dixon Mann. Q. 

Tia Mort Be<dle et la Slort Apparante. Icard. J^l^is, 1897. 

Apparent Death in Indian Fakirs. Ann., 33 (377). 

l^e Danger de la Mort Apparonte. Icard. Ann., 5, 1903. 

liO Danger do la Mort Ai)pareiite sur les Champs de Bataille. Icard. Paris, 1 905. 

Muscle Bays” as a J'roof i)f IhNitli. L., 1904, 1 (1082). 

I’ost-inorteni Changes in the I'upiln. Placzck. Virchow’s Arch., 1903 (173), 
The Pupil after Death. Courtney. Med. Hoc. (Now York), 1901 (349). 
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Electric Current Injuries. Bundle. St. Bart.’s IL J., 1904 (190). 

Electric Currents. "Oliver. L., 1904, 2 (516). 

Electric Shock. L., 1902, 1 (679). 

Section IX. 


The Cremation Act, 1903. L., 1903, 1 (1315). 

Alodoru (Jreination. Thompson. London, 1899. 

A Plea for Cremation. Wellesley Orr. T. M. S., 1904. 

Cremation, Eitz Gei-ald, E. L, 10., 4 (28) ; 13 (44). 

Heat-stroke. Duncan. E, M, J., 13 (217). 
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The Medical Examination for Life Assurance. De llavillaiid Hall. Bristol, 
1903. 

Life Assurance. Sjunes Thompson. 8. M., 1, 180(5. 
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Morphomania. Drury. E. M., 1901. 

DerMorphinisinus. Doutscb. Stuttgart, 1901. 

Der Alkoolimns. Dresden, 1903. 
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,, pois. by, 695 
Alum, pois. by, 443 
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A., 887 



INDEX TO VOL, II. 


911 


Blow on head and impotency, 7 
Bocarme, case of Countess of, 768 
Bdl^es, dead, pois. by, 689 
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Cervix, the, in pregnancy, 40 
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Conium, pois. by, 724 
Consent and rape, 126 

,, in examination, 124 
Convulsions, delivery in, 263 
Cook, discussion of case of, 817 
Cooling of body after CO^ pois., 571 
Copper alloy with lead, 473 
, , as abortifacient, 472 

,, chronic i)ois. by, 475 

,, greening vegetables by, 473 
,, in potatoes, 478 
,, pois. by, 472 
,, tests for, 473, 476 
Co^^peras, pois. by, 548, 550 
Cord, umbilical, and live birth, 247 
,, „ hsemorrhage from, 267 

,, ,, length of, 251 

,, .. marks of, on neck, 285 

„ neglect to tie, 313 

,, ,, observations on, 247 

,, ,, prolapse of, 266 

,, ,, pulsation in, 232 

„ ,, severance of, 249 

,, ,, strangulation by, 266, 

284 

Cordite, pois. by, 659 
Coroners and deaths under anaesthetics, 
append. A., 889 
Corpus luteum in delivery, 76 
Cosmetics, pois. by, 484 
Coui-tesy, tenancy by, 196 
Cowbane, pois. by, 714 
Craniectomy, 195 


Craniotomy and bii’th, 195 
Creosote, pois. by, 663 
Creolin, pois. by, 660 ' 

Crocus as abortifacient, 176 
Croton oil, pois. by, 728 
Cruelty, matrimonial, 81 
,, moral, 81 

,, ordinary, 90 

Crying and live birth, 201, 202 
Cryptorchid, definition of, 23 
Curare, 697 

,, pois. by, 729 
,, V, strychnine, 360 
Cyanosis in, pois. bj- nitrobenzene, 674 


Daft in lozenges, 502 
Daisy powder, i>ois. by, 631 
Dalby Carminative, 775 
Daphne mezereum, 683, 733 
Darling, J., on abortion, 161 
Darnel, pois. by, 765 
Datura, pois. by, 734 
Dead at birth, 270 
,, when born, 218 
Dead, the, pregnancy in, 41 
,, ,, rape on, 147 

,, ,, signs of delivery in, 75, 78 

Death of neonates, natural causes, 259 
,, ,, ,, from wounds, 297 

,, sudden and poison, 343 
Deception and rape, 118 
Defcjecation and delivery, 264 
,, ,, labour, 261 

Deformities in paternity, 109 
Delivery, 68 

,, and defttjcation, 264 

,, corpus luteum in, 76 

,, don’t rely on appearances for, 

74 

,, exertion after, 306 

,, fractured skull from, 305 

,, in puerperal convulsions, 263 
,, legal reasons for proving, 68 

,, premature often habitual, 55 

,, remote signs of, 76 

,, signs of, in the dead, 75 

,, „ ,, recent, 72 

,, strangulation in, 291 ^ 

,, unconscious, 38, 262 

,, V. menstruation, 72 u 

Dentists and rape, 117 
Dentures, pois. bjs 455 
Destructive thing, 828 
Development in prematurity, 53 

„ ,, protracted gestation, 47 

,, ,, V. size, 56 

Do ventre inspiciendo, 36 
Dhaees, methods of, 161 
Diamond dust, pois. by, 847 
Diaphragm, the, as evidence of breath- 
ing, 204 

Digitalis, accumulative action of, 340 
„ in delirium tremens, 339 
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Digitalis, pois. by, 739 Euphorbia, pois. by, 683 

Digits, supernumerary, in paternity, 109 Evidence, disappearance of, in rape, 148 
JJ8scharges *as evidence of rape, 134 „ on infanticide, 258 

„ putrid, antepartum, 274 Exalgine, pois. by, 633 

Disease and abortion, 154 Examination of person, 124 


,, „ impofcency, 4 

,, doses in, 338 
,, gastric absorption in, 339 
,, in neonates, 269 

„ V, poison, symptoms, 347 

Divorce, 79 

,, for ordinary cruelty, 90 

,, groimds for, 80 

,, impotency in, 84 

,, meaning of, ^ 

„ venereal disease in, 83 

Docimasia circulationis, 232, 240 
„ pulmonum, 204 H mj, 

Donough, Jessie, case of, 257 
Dosage in children, 335 
,, „ disease, 338 

,, „ poison, 338 

Douglas peerage case, 19, 94, 108 
Drops V, minims, 640 I 
Drowning in infanticide, 311 

„ „ natural secretions, 235 

Drugs in abortion, 166 
Dnmk or dying, 614 
Drunkenness and impotency, 4 
Duboisine, 757 

Ductus arteriosus and live birth, 236 
,, venosus and live birth, 239 
Duncan, Dr., on gestation, 62 
Dye works, pois. by gas from, 598 
Dyers^ spirit, 480 
Dying or drunk/»614 
Dynamite, 657 


Easton’s syrup, 804 
Ecbolics, definition of, 166 
Ecchymosis in strangulation, 291 
„ ,, smothering, 282 

Eclampsia and delivery, 2^3 
Elephant, case of pois. one, 650 
Elions on pois. by pliosphorus, 556 
Emetics in pois., 357 
Emmenagogues, conclusions on, 185 
• ,, definition of, 166 

,, test of, 166 

Emotion and impotency, 7 
Endometritis and sterility, 29 
Epilobiiim, pois. by, 743 
Epispadias and sterility, 25 
Epithelium in stomach, 242 
Ergot and still birth, 170 
„ as abortifacient, 169 
,, pois. by, 717 
Erie, J., on poisoning, 332 
Erythrol tetranitratc, 657 
EsdHne, pois. by, 792 
Essence of pears, 617 
Ethef, pois. by, 612 
Ethiop’s mineral, 456 


„ „ scheme for, 126 

Exeeution, pre^ancy as bar to, 85 
Exposure and death of neonate, 294 
,, indecent, 317 
Extra-uterine pregnancy, 189 


“F^obs of ” a neonate, 244 
Faints, 618 

Fajat Francois, case of, 20 
Falls and death of child, 299 
Fatty degeneration from pois., 435 
Fear and rape, 118 
Fecundation, artificial, 45 
FeUmongering, arsenic in, 497 
Fellowcs’ synip, 804 
Felony, misprision of, 152 
Fingers for strangling neonate, 287 
Fleming’s tincture, 684 
Flora, sketch of the English, 682 
Flour, lead in, 482 
Flypaper, 530 
Flywater, 495 
Food, suffocation by, 279 
,, poison in, 351 

,, ,, a constituent of, 344 

,, ,, in, to annoy, 329 

,, in babies, 335 
Foodstuffs and metals, 377 
,, pois. by, 833 
Fool’s parsley, pois. by, 694 
Foramen ovate and live birth, 239 
Formaldehyde, i)oi8. by, 670 
Formaline, 670 

Fourchette, tlie, in delivery, 72 
„ „ virgins, 33 

Fractures, intra-uterine, 299 
Frain, Madame, case of, 188 
Frith, case of infanticide, 237 
Frogs, poison from, 696 
Fungi and arsenic, 499, 500 
„ pois. by, 750 
Fusel oil, pois. by, 617, 618 


Gagging in sodomy, 319 
Game, poisoned, 837 
Gangrene in a neonate, 270 
Gardner peerage case, 66, 100, 106 
Gases, pois. by, 567 
Gelsemium, pois. by, 753 
Germol, 637 

Gestation in mammals, 67 

,, journal records refused, 64 

limit to, impossible to fix, 63 
,, prolonged, 60 

,, 7 V. 9 months, 58 

Glass, pois. by, 828, 847 
Glonoin, 658 


68—2 
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Glottis, spasm of, in neonates, 265 
Gluoosides v. alkaloids, 827 
Godfrey’s cordial, 776 
Gold alloyed with copper, 474 
„ pois. by, 479 
Gonococci, pseudo, 84 
„ genuine, 83 

Gonorrhoea accidentally acquired, 187 
,, and virgin connection, 127 
,, in divorce, 83 
„ V, leucorrha?a, 185 
Gossypirun as abortifacient, 171 
G. P. 1. and impotency, 5 
Griffith’s mixture as abortifacient, 168 
Greenwood, case of rape, 183 
Guano, fk)is. by fumes of, 573 
Guinea pepper, 712 
Gullet not always corroded, 897 


Habit in poisoning, 385 
Haemophilia, ease of, 268 
Htemorrhage from cord in neonates, 267 
,, intra-cranial, at birth, 800 
Hair, colom* of, in paternit 3 ', 110 
,, in bestiality, 822 
Haldane, Dr., on gas pois., 574, 590, 598 
Hajdy, Dr., case of rape, 146 
Hartley, case of pois., 880 
Hastings, Lady Flora, case of, 37 
Hawkins’ case, legitmiacy, 60 
Haj’^wood, case of, 161, 407 
Head injuries and impotency, 7 
Heap, case of, 150 
Hea^ beat, foetal, in pregnanc 3 % 40 
,, ,, ,, live birth, 238 

Heathcote, case of legitimacy, 59 
Hellebore as abortifacient, 183 
,, pois. by, 682, 766 
Hemlock-water, pois. by, 714 
Hermaphrodites and sex, 198 
Hicks, Dr., on suffocation of neonates, 
266 

Hierapicra, pois. by, 695 
Hip, anchjdosis of, and impotency, 88 
Hocussing, 785 
Hollis, case of, 161 
Holloway’s pills, 695 
Holly, pois. by, 760 
Holy-bitter, pois. by, 695 
Horos case, the, 120 
Horseradish v, aconite, 684 
Ho^^land, Mrs., case of, 20 
Huddersfield ]x>is. case, 856, 373 
Husband v. wife, evidence, 81 
Hydrastis as abortifacient, 172 
Hydrostatic test discussed, 276 
Hymen, the, accidentally ruptured, 88 

„ destroyed by disease, 133 

,, divided by accoucheur, 27, 80 

,, in delivery, 77 

,, rape, 88 
,, „ virgins, 30 

Hyoscyamus, pois. hy^ 757 


Hypnal, 684 

Hypnotism and rape, 121 
Hypospadias and sterility, 26 ^ 

Hyssopus, pois. by, 760 
Hysteria, rape in, 128 


Identity of articles in i)oiB. cases, 871 
Idiosyncrasy in pois., 884 
Idiots and rape, 116 
Ilex, pois. by, 760 
Dlegitimacy, evidence in, 91 
Illness and abortion, 154 
„ ,, imi>otency, 3 

Immaturity in neonates, 268 
„ ,, infanticide, 295 

Impotency, 3 

,, age in, 3 
,, anchylosed hip in, 88 
,, causes of, 3 
,, disease in, 4, 9 
,, emotion in, 7 
G. P. I. in, 5 
,, illness in, 8 
,, nervous disease in, 5 
,, pain in, 4 
,, local causes for, 7 
,, in divorce, 84 
,, ,, legitimacy, 98 

,, V. sterility, 9 
Impregnation v, insemination, 46 
India, abortion in, 861 
,, acetabulum in, 858 
,, adipocere in, 855 
,, age in, 856 
,, amok in, 872 . 

,, bamboo crushing in, 868 
,, bones in, 859 
,, camphor pois. in, 881 
,, chillies v, datura, 878 
,, cocaine habit in, 880 
,, cremation rapid in, 853 
,, criminal responsibility, 873 
,, datura pois. in, 878 
,, decomposition in, 852, 854 
„ digestion in, 867 
„ evidence in, 853 
,, height and weight tables in, 856 
„ hemp drugs in, 869 « 

„ homicide in, 860 
„ infanticide, 861 
,, insanity, 868 
,, lathi, use of, 863 
,, love philtres, 876 
,, mummification, 856 
,, murder v, homicide, 862 
„ poisoning, 874 
,, ,, by arsenic, 875 

„ ,, ,, chlorodyne, 878 

,, ,, ,, jcquerity, 881 

,, ,, ,, madar, 881 » 

,, ,, ,, marking nut, 881 

,, M M opium, 877 

,, race differences in bones, 857 . 
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India, skeletal differenoes, 857 
„ spleen, rupture of, 864 
suicide in, 860 
,, trypanosomiasis, 864 
, , viscera, weights of, 859 
,, weight and height table, 856 
,, wounds and injuries in, 862 
Indigo sulphate, pois. by, 402 
Infanticide, 252 

,, antepartum rigor mortis 

in, 272 

,, by burning, 314 

,, „ drowning, 311 

,, ,, neglect, 250, 255, 256 

,, ,, „ • to tie cord, 313 

,, ,, omission, 267, 294 

,, ,, poison, 310 

,, cases of, not proved, 231 
,, definition of, 252 

,, evidence on, 258 

,, immaturity in, 295 

,, in early abortion, 272 

,, law on, 253 

, , locality of wounds in, 307 

,, means of, 279 

,, must be wilful, 306 

, , non-discovery of body in , 253 

„ summary of, 314 

,, viability in, 271 

Infants, feeding of, 335 
,, rape on, 127 
Inheritance, 195 
Infections in abortion, 164 
Insect powder, Persian, 731 
Insemination v, impregnation, 46 
Intent in pois., 329 
Iodine, pois. by, 565 
Iodoform, pois. by, 668 
Iron as abortifacient, 178, 184 
,, pois. by, 548 
Ivy, pois. by, 683 


Jatbopha curcas, pois. by, 760 
Jaundice from sewer gas, 592 
Jones, Dr., on antepartuin rigor mortis, 
272 

Judges differing, case of, 108 
Jiuiiperus sabina as aboHifacient, 172 
Jury, the, on infanticide, 254 


Keratin coating for pills, 341, 348 
Kidney, the Influence of, on poisons, 
^38, 340 

Kinghom, case of, 52 
Kraurosis vulvee, 9 
Kwilecka, case of Countess of, 98 


LabAjb mistaken for defcecation, 261 

prolonged as cause of death, 
• 260 

,, wounds of, on child, 297 


Laburnum, pois. by, 682, 730 
Lactucarium, 774 
Langdale, Lord, on legitimacy, 57 
Larynx, spasm of, in neonates, 269 
Laughing gas, pois. by, 610 
Law, the, on pois., 323 
Lead as abortifacient, 178 
,, caution in testing for, 552 
„ in copper vessels, 473 
„ pois. by, 481 
„ tests for, 491 
Lee on virgo Intacta, 33 
Legitimacy, 91 

,, and adultery, 100 
„ liord Langdale on, 57 
,, medical evidence in, 92 
Length of umbilical cord, 251 
Lettuces, opium in, 774 
Lcucomaines, 840, 843 

,, definition of, 377 
Leucorrhoea and sterility, 29 
„ V. gonorrhcea, 84 
Likeness in paternity cases, 108 
Life V. live birth, 229 
Limekilns, pois. from, 580 
Linete albicantes, 72, 77 
„ „ on breasts, 77 

Liqueur, pois. by, 651 
Litharge, 483 
Lithopasdion, 274 
Live birth, 200 

„ „ conclusions on, 276 

„ ,, definition of, 201 

„ „ from circulation, 232 

crying, 202 

lungs, vide DociMASlA 
PULMONUM 
mode of birth, 246 
muscular movements, 
201 

skin, 251 
stomach, 241 
stomach and bowels, 
232 

umbilical cord, 247 
%varmth and rigor 
mortis, 202 
„ „ in Scotland, 203 

„ ,, medical v. legal, 231 

„ ,, summary of, 814 

Lobelia, pois. by, 763 
Lochia, the, in delivery, 78 
Locock's pulmonic wafers, 776 
Lolium, pois. by, 765 
Lowndes, Dr., on infanticide, 266 
9 ) rape, 126 

M M registration of births, 
267 

Lungs, airless, but bom alive, 275 
„ as proof of live birth, 276 
„ blood in, 209 

„ „ breathed v, nou- 

breathed, 209 

„ breathed v. non-breathed, 206 


>» 
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Lungs, colour of, 207 

„ congenital disease of, 270 
„ consistency of, 208 
„ decomposition respiration, 209 
„ disease causing sinking, 214 
f, evidence of breathing from, 204 
„ floating of foetal, 219 
„ hydrostatic test of, 212 
lead absorbed by, 485 
,, poisoning per, 884 
,, vesicles in, 208 

,, volume of, 206 

„ weight of, 209 
Liishington on sterility, 85 
T-ysol, pois. by, 662 


Maclean, case of, 59 
McMullen, case of (pois.)> 329, 344 
!Macrae, case of (rape), 113 
Magistery of bisniuth, 545 
-^fagnetizer and rape, 121 
^^Eagnesium, pois. by, 448 
Male Fern, pois. by, 702 
Males, fertility in young, 11 
Malformation in death of neonate, 268 
Malpraxis, in poisons, 339 
Mammalia, variations in gestation in, 67 
Maiichineale, pois. by, 765 
Manganese as abortifacient, 167 
Mansdeld, Lord, on paternity, 108 
Marriage, void v, voidable, 89 
„ and age, 18 
Marsh’s process, 521 
Massicot, 483 
Masturbation, 316 

„ hymen in, 33 

„ and sterility, 28 

Maturity in dead bones, 270 
Meals and poison, 849 
Meat, mercury in, 454 
Meconium, 243 
Medicine v. ijoison, 325 
Membranes, birth in the, 70 
Menopause, age at, 16 
Menses no proof of pregnancy, 61 
Menstruation, abnormal, and sterility, 28 
„ and alleged rape, 126 

„ „ fertility, 13 

„ „ ovulation, 46 

,, in pregnancy, 89 

,, period and delivery, 46 

„ precocious, 14 

„ V, delivery, 72 

,, when does it begin, 14 

,, when does it cease, J6 

Mentha as abortifacient, 168 
„ pois. by, 766 
Mercurius vitte, 541 
Mercury, alias for arsenic, 494 
,, as abortifacient, 177 

,, pois. by, 453 

„ red oxide and vinegar, pois, 

by, 653 


Metals as abortifacients, 177 
„ in food stufiFs, 877 , 

„ pois, by, 434 
Methasmoglobin, 585 

„ in urine, 619 

Methylacetanilide, pois. by, 633 
Methylated spirit, 612 
Methylene, pois. by, 611 
Mid wives and still -births, 257 
Milk in virgins’ breasts, 89 
,, ,, stomach, born alive ? 241 

Minims u. drops, 640 
Minium, 488 
Mirbane, essence of, 676 
Miscarriage v. abortion, 150 
Misprision of felony, 152 
Mistletoe, pois. by, 683 
Mitchell, Dr., on spermatozoa, 141 
Mole, a product of conception, 74 
Monorchid, dehnition of, 28 
Monorchism and sterility, 22 
Monsters, birth of, 198 

,, may not be killed, 269 
Month, definition of a, 47 
Morison’s pills, 695 
Morphine, pois. by, 774 
! Moth powder, 666 
I Mouth, pois. by the, 883 
I Movements and live birth, 201 
! Mummification of cord and live birth, 
: 247 

I Mumps and impotency, 4 
I Murder, constructive, 151 
j Mushrooms, pois. by, 750 
; Mussels, pois. by, 884 
i Mjuristica, pois. by, 767‘ 
j Myrrh as abortifacient, 167 
I Mytilotoxine, 885 

i 

j Naphtha, vide Coal Naphtha 
in coal gas, 581 
i Naphtluilene, pois. by, 666 
Naphthol camphor, pois. by, 667 
Narcotics and rape, 116 
Narcotism in arsenical pois., 511 
Neck, marks on, in neonates, 293 
,, twisting of, at birth, 299 
Neglect and infanticide, 250, 256 
Neonate and disease, 269 

, , death of, from placents^I disuse, 

270 

,, ,, ,, ,1 cold and ex* 

posure, 294 

,, ,, ,, ,, starvation, 294*^ 

„ „ „ „ drowning, 246 

,, fractured skull in, 800 

,, gangrene in, 270 

immaturity of, 268 
,, incised wound on, 298 
malformations in, 268 
,, marks on neck of, 292 
„ natural causes of death filn| 259 
,, presumed dead, 259 
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Neonate, punctured wounds in, 298 
^ „ spon putrifies, 274 

„ spasm of larynx in, 269 

,, strangulation of, 2^, 293 

,, suffocation by food, 279 

,, suffocation of, 265 

„ survival of, 278 

,, was it born dead ? 270 

Nepenthe, 777 

Nerves, the, and pois. by CO, 582 
Nervine, *685 
Nettles, pois. by, 688 
Neuraline, 685 

Neuritis, arsenic v. alcohol, 515 
Neutralisation in pois., 358 
Nickel, pois. by, 551 
Nitrates, tests for, 551 
Nitro-benzcne, pois. by, 673 
Nitro-glycerine, pois. by, 657 
Nitrous oxide, pois. by, 610 
Noma, case of, 134 
Notes on cases, importance of, 354 
Noxious thing, 188, 828 
Noyeau liqueur, pois. by, 651 
Nuisance from brick kilns, 580 
Nutmeg, pois. by, 767 
Nux vomica, pois. by, 808 
,, ,, dose of, 806 

Nymphomania, 321 


Odour, the, of parturition, 72 
(Enonthe crocata, pois. by, 771 
Offences, unnatural, 316 
Oil of tar, 664 

Oliver, Dr., report of pois. by lead, 486 
Omission, infantic. by, 267, 294 
Opium for a child, 329 
„ pois. by, 774 
Orpiment, 496 
Osmium, pois. by, 546 
Ouabain, 697 

Ovulation and menstiniation, 46 
Oxalates, pois. by, 421 


Pjedebastu, signs of, 320 
Falsies, birth, 300 
FItraffin, pois. by, 678 
Paraldehyde, pois. by, 619 
Paraplcfgia from piperazine, 681 
Parsnip -water, pois. by, 800 
Partridges, Canadian, pois. by, 887 
ParturiUon and intra-cranial hsemor- 
• rhagc, 300 

,, „ re-procreation, 44 

,, hasty, 261 
Patent medicines, 848 
Paternity, 108 

Paxton on superfoetation, 43 
Pdfirs, essence of, 617 
Pqderastia, 318 
Pen]/J)higus, intra-utorine, 274 
Penetration in rape, 112 


Penis, no blood on, in rape, 132 
Pennyroyal as aboHifacient, 168 
,, as ecbolic, 182 

„ pois. by, 766 

Perineum, the, accidentally ruptured, 
33 

„ ,, in virg^ms, 83 

Peritoneum perforated in rape, 129 
Peritonitis from abortion, 181 

,, ,, blow, append. A., p. 887 

,, tubercular and impotency, 4 
Personation and rape, 122 
Peters, Mrs., case of, 648 
Phallin, 751 

Pharaoh's serpents, 467 
Phenacetin, pois. by, 636 
Phenazonum, pois. by, 634 
Phenol, test for, 552 
Phenylhydroxylamine, pois. by, 677 
Phillimore, J., on abortion, 151 
Phosphates in decomposition, 561 
Phosphines, 554 
i^osphorus, analysis of, 560 

, , and fatty degeneration , 556 

,, pois. by, 563 

„ ,, chronic, 664 

Photogenc, 678 
Physic nut, pois. by, 760 
Physicians, lioy. CoD. of, on abortion, 

i62 

Pliysostigmine, pois. by, 792 
Pickle jar, unclean, case of, 369 
Picrotoxiri, pois. by, 719 
Pigmentation in sulphonal pois., 627 
Pills, hard, passing through bowel, 341 
,, keratin coat for, 341 
Pilocarpine, antidote to atropine, 707 
Piperazine, pois. by, 681 
Placenta, disease of, and neonates, 270 
Poison, lujtion of, 832 
,, deadly, 332 

chemical combination in a, 341 
,, classification of, 891 
,, concentration of, 341 
,, definition of, 324 
,, law on, 323 

,, none found, 343 

,, V, medicine, 325 

,, influence of stomach on, 338 
scheduled lists of, 326 
,, corrosive, 392 

,, gaseous, 567 

,, three parts in a, 338 

,, dosage in a, 338 

„ trade, 328 

Poisoning, 323 

,, autopsy in, 862 
,, by absinthe, 177, 699 
.. acetanilide* 681 

acid, acetic, 652 
,, ,, carbolic, 422 

,, ,, carbonic, 668 

,, „ ,, hydrochloric, 409 

,, ,, ,, hydrocyanic, 688 
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Poisoning by acid, hydrofluoric, 410 
„ „ „ nitric, 402 

,, ,, ,, oxalic, 413 

» M >• picric, 655 

„ pyrogallic, 412 

„ „ „ sulphuric, 893 

„ ,, ,, tannic, 655 

„ ,, ,, tartaric, 653 

,, ’ ,, aconite, 684 

„ ,, tethusa cynapium, 694 

,, ,, alcohol, 612 

,, ,, aloes, 695 

,, „ alum, 443 

,, „ ammonia, 430 

,, „ ammonium sulpho- 

cyanide, 652 

,, ,, amyl nitrite, 659 

„ „ aniline, 670 

„ ,, antifebrin, 631 

,, ,, antimony, 583 

,, ,, antipyriii, 634 

,, ,, arsenic, 178, 493 

,, ,, arseniuretted hydrogen, 

596 

,, ,, arum maculatum, 701 

,, ,, asarum, 176 

,, ,, atractylis giimmifera, 703 

,, ,, barium, 446 

,, „ belladonna, 703 

,, ,, bellite, 677 

,, ,, benzene, 666 

M ,, bismuth, 545 

,, ,, blackberries, 799 

,, „ brewer’s vats, 578 

,, ,, bromofonn, 629 

,, ,, buttercups, 797 

,, ,, camphine, 795 

„ „ camphor, 714 

,, ,, cannabis indica, 710 

,, „ contharides, 828 

,, ,, capsicum (cayenne), 712 

,, ,, carbon disulphide, 600 

,, ,, castor oil beans, 797, and 

append. B., p. 892 
,, ,, chailletia toxicaria, 712 

,, ,, chelidonium, 718 

,, ,, chloral hydrate, 620 

,, ,, chloralose, 624 

,, ,, chloroform, 608 

,, ,, chromium, 546 

,, „ cicuta, 714 

,, ,, cloves, 749 

„ „ CO, 578 

,, ,, coal gas, 581 

,, ,> n nax)htha, 664 

,, ,, cobalt, 551 

,, ,, cocaine, 744 

,, ,, cocculus indicus (picro- 

toxine), 719 

,, ,, coflin dust, 848 

,, „ colchicum, 721 

,, „ colocynth, 717 

„ ,, compressed air, 598 

,, ,, conium, 724 


Poisoning by copper, 472 

,, ,, cor^te, 659 • ^ 

,, ,, creosote, 668 

,, ,, creolin, 660 

,, ,, croton oil, 728 

,, „ curare, 729 

,, ,, daphne, 788 

,, ,, datura, 734 

,, ,, digitalis, 789 

,, ,, epilobium, 743 

„ ergot, 169, 717 * 

,, ,, eserine, 792 

,, ,, ether, 612 

„ ,, exalgine, 638 

„ „ foodstuffs, 344, 833 

,, ,, formaldehyde, 670 

,, ,, fumes from stoves, 578 

,, ,, fungi (mushrooms), 750 

„ ,, gas from dye works, 598 

„ „ gelsemium, 753 

„ „ gold, 479 

,, „ hellebore, 755 

„ ,, holly (ilex), 760 

,, „ hyoscyamus, 7»'>7 

„ „ hyssop, 760 

„ ,, iodine, 565 

,, ,, iodoform, 668 

„ „ iron, 548 

,, ,, jatropha, 760 

,, „ laburnum, 730 

„ „ lead, 179, 481 

,, ,, lime kilns, 580 

„ „ lobelia, 763 

„ „ lolium, 765 

„ „ lysol, 662 

,, „ magncsiufti, 448 

„ „ male fern, 702 

„ „ manchineale, 765 

,, ,, mechanical irritants, 847 

,, ,, mercury, 453 

,, ,, metallic salts, 484 

,, ,, methylene, 611 

,, ,, morphine, 774 

,, ,, mushrooms, 750 

,, ,, naphthalene, 666 

,, ,, naphthol camphor, 667 

,, nickel, 551 

,, ,, nitrobenzene, 673 

,, ,, nitroglycerine, 657 

,, ,, nitrous oxide gas, 61 

„ „ nutmeg (myristioa), 767 

,, ,, cenanthc crocata, 771 

,, ,, opium, 774 

,, ,, osmium, 546 

,, ,, oxalates, 421 

,, ,, paraffin, 678 

,, ,, paraldehyde, 619 

,, ,, pennyroyal (mentha), 766 

,, ,, petroleum, 678 

,, „ phenacetin, 685 ^ 

,, ,, phenazonum, 634 

,, ,, phenylhydrox^damine, , 

677 * 

„ ,, phosphorus, 668 
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Poisoning by physic nut, 760 
,, ,, physostigmine, 792 

• ,* % piorotoxinc, 719 

,, ,, piperazine, 681 

,, ,, pork pie, 839 

,, ,, potash, 427 

„ ,, potass., bromide, 440 

,, ,, ,, chlorate, 441 

,, ,, ,, iodide, 439 

,, ,, nitrate, 435 

,, . ,1 permanganate, 

442 

,, ,, ,, sulphate, 436 

,, ,, ,, sulphocyanide, 

• 652 

,, ,, primula, 796 

,, ,, privet, 762 

,, ,, proprietary remedies, 848 

,, ,, pyridine, 680 

,, ,, resorcin, 669 

,, ,, roburite, 660 

,, ,, rumex, 800 

,, ,, santonin, 700 

,, ,, savin, 173, 761 

,, ,, sewer gas, 589 

,, ,, silver, 445 

,, ,, siuin, 800 

,, ,, soda, 427 

,, ,, sodium borate, 448 

„ ,, ,, iodide, 445 

,, ,, aolanum, 800 

,, ,, strychnine, 803 

,, ,, sulphate of indigo, 402 

,, ,, sulphonal, 625 

,, ,, sulphuretted hydrogen, 

565 

„ ,, tansy, 175 

,, ,, taxus (yew), 823 

,, ,, thalline, 629 

,, ,, thallium, 480 

,, ,, tin, 480 

,, ,, tobacco (nicotiana), 768 

,, ,, „ (lobelia), 763 

,, ,, trional, 629 

,, ,, turpentij^e, 795 

,, ,, uranium, 551 

,, ,, vanilla, 826 

,, veratrine, 827 
> ,, veronal, 636 
,, ,, water-gas, 579 

„ • „ yew, 828 

,, ,, zinc, 448 

, , chronic, 348 

,, comi)lete analysis in, 370 

, , course of, 352 

,, diagnosis of, 847 

,, feigned, 852 

„ general treatment of, 356 

,, in disease, 338 

,, infanticide by, 810 

•, quantity in, 330 

report of case of, 378 
,, • slow, 348 

,, sudden death in, 843 


Poisoning, sudden symptoms in, 848 
,, symptoms in, 360 

,, „ V, disease, 847 

„ time of, 341 

„ vomiting in, 351 

,, what to do in, 354 

„ who to tell in, 355 

Police, the, and suspected pois., 355 
Polygala as abortifacient, 168 
Poppies, 775 
Pork pies, pois. by, 889 
Potash, pois. by, 427 
Potass, arsenate in potass sulphate, 438 
,, bromide, pois. by, 440 
,, chlorate, pois. by, 441 
,, cyanide and workmen, 887 
,, iodide as abortifacient, 180 

„ „ pois. by, 439 

,, nitrate, pois. by, 435 
,, permanganate as abortifacient, 

167 

,, ,, ,, antidote to 

HCN, 643 

,, ,, ,, antidote to 

morphia, 785 

„ pois. by, 442 

,, sulphate, pois. by, 436 
Potatoes, copper in, 478 
,, pois. by, 801 
Poulet, Earl, case of, 92 
Pregnancy, 35 

,, after rape, 146 

,, and sex of child, 46 

,, ballottement in, 41 

,, breasts in, 39 

, , can it occur after menopause, 

17 

,, eervix in, 40 

,, concealment of, 38, 71 

,, duration of, 44 

,, „ in legitimacy, 98 

, , earliest age for, 15 

, , enlargement of abdomen in, 

39 

,, extra-uterine and abortion, 

189 

,, foetal heart in, 40 

,, in the dead, 41 

,, legal establishment of, 35 

,, medical evidence in, 89 

,, menstruation in, 39 

,, movement of child in, 40 

,, must menstruation i)recede, 

15 

,, oldest age for, 18 

,, quickening in, 89 

,, shortened, 47 

,, sickness in, 39 

,, signs of cetiiain, 40 

imsiispected, 60 
,, uterine souffle in, 40 

,, without knowledge, 38 

Prematurity, 50 
Priapism and impotency, 5 
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Primogeniture, 199 
Primula, pois. by, 79(5 
Privet, pois. by, 762 
Proprietary drugs, pois. by, 848 
Prostitutes and rape, 123 
Prual, 698 
Ptomaines, 840, 844 

,, definition of, 877 
Pulsation in cord and live birth, 247 
Pupils, the, in apoplexy, 783 
Putrefication, antepartum , 273, 274 
,, and live birth, 220 

,, in pois. by HON, 644 

Pyramidon, 634 
Pyridine, pois. by, 680 


Quacks and aboi*tion, 166 
Quickening in pregnancy, 39 
“ (Juietness,” 775 
Quinine as abortifacient, 176 


Race in paternity, 109 

Rape, 112 

,, age in, 114 

,, alcohol in, 116 

,, anaesthetics in, 117 
,, blood on penis in, 132 
,, chloi-al hydrate in, 117 
,, consent in, 126 

,, deception ha, 118 

,, definition of, 112 

,, dentists and, 117 
,, discharges as evidence of, 134 
,, examination of j)erson in, 124 
,, false charges of, 145 
,, fatal, 131 

,, females on males, 148 
,, in sleep, 120 

,, hypnotism and, 121 
hymen in, 33 
,, hysteria and, 123 

,, law on, 112 

,, loss of evidence of, 143 
,, medical evidence in, 123 

,, mental condition in, 116 

,, menstruation and, 126 
„ narcotics and, 116 
,, on adults, 138 

^ ,, infants, 127 

,, ,, the dead, 147 

,, penetration in, 112 

,, personation of husband and, 122 

,, pregnancy after, 146 
,, pretended, 124 

,, prostitutes on, 123 
,, spermatozoa as evidence of, 141 
,, time for action for, 116 
,, time of, 124 

,, under fear, 118 

,, violent usually, 138, 189 
,, violence not found, 182 
„ vomiting in, 148 


Rape, woollen fibres in, 142 
Rat paste, composition of, 563 
,, ,, death from, 563 * 

Ratsbane, 712 

Reagents pure in analysis, 877 
Realgar, 496 
Rectum, pois. per, 334 
Registration of still -births, 257 
Reed, case of, abortion, 160 
„ Dr., on gestation, 62 
Re-impregnation, time of, 44 • 

Reinsch’s process, 522 
Resorcin, pois. by, 669 
Respiration, artificial in neonates, 221 
,, V, natural, 223 

„ before or during birth, 22( 
,, life r. live birth, 229 
Ricinin, pois. by, 797 
Ricinus beans, pois. by, append. B. 
p. 892 

Rigor mortis, antepartum, 272 
„ ,, . in COa pois., 571 

„ ,, live birth from, 202 

Roburite, pois. bj^ 660 
Rue as abortifacient, 172 
Rumex, pois. by, 800 
Ruppert, Anna, case of, 454 
Ruta as abortifacient, 172 

Saffron as abortifacient, 176 

Sal do duobus, 486 

Sal polychreest, 436 

Saliva, the, as evidence of pois., 353 

Sanguinarin as abortifacient, 168 

Sanitas in phosphorous pois., 558 

Sontonm, pois. by, 700%^ 

,, /». strychnine, 814 

Sarcoma after blow, 365 
Sardines, pois. by, 838 
Sarsaparilla v. strychnine, 804 
Savin as abortifacient, 172 
,, pois. by, 761 
,, V. yew leaves, 825 
Scotland, legitimacy in, 92 
,, live birth in, 203 
Secrecy, professional, in abortion, 152 
Seduction, action for, 59 
Self-deliver 3 ’, vide Delivery 
Semen, emission in rape, 114 
,, in sodomy, 319 
Senecio as abortifacient, 169 *• 
Separation of umbilical cord, 248 
Sewer gas, pois. by, 589 
Sex, change of, at adult life, 88 
,, duration of pregnancy in, 46 
„ in hermaphrodites, 193 
„ ,, monsters, 193 

Shec, J., on infanticide, 292 
„ ,, „ sterility, 26 

Sheep dip, 495 
Shock, symptoms of, 892 
Sickness in pregnancy, 89 
Silver, pois. by, 445 
Slum, pois. by, 8(X) 
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Skewers used for abortion, 161 
Skin, desquamating antepartum, 274 
live birth from, 251 
„ pois. through, 834 
Skull, fracture of, at birth, 800 
Sleep, rape during, 120 
„ effects of, on pois., 340 
Sliding and ruptured hymen, 83 
Smothering, autopsy in, 282 
Snaefell mine, pois. in, 574, 576 
Snake venom, pois. by, 833, 882 
Snowball tree, pois. by, 682 
Snuff in beer, 768 
, , lead in, 485 
Soap, pois. by, 674 • 

Soda, pois. by, 427 
Sodium borate, pois. by, 448 
,, iodide, pois. by, 445 
,, nitrite, 657 

,, salicylate as abortifacient, 176 
Sodomy, 317 

„ e^'idence in, 318 
Solanum, pois. by, 800 
Somers, case of, legitimacy, 108 
Souffle, uterine, in pregnane;, , 40 
Southeck, case of Earl of, 82 
Speculum in abortion, 165 
Spermatozoii, duration of life of, 45 
,, in old men, 12 

„ „ rape, 141 

Sponge, pois. by, 847 
Squibb*s fluid extract, 724 
Starch in stomach of neonates, 241 
Starvation in neonates, 294 
Sterility, 9 

,, acquired causes of, 27 
,, age in, 10 

,, ameiiorrha'a and, 28 

,, causes of, 10 

,, cryptorcliisni and, 22 

,, divorce and, 85 

,, epispadias in, 25 

,, hypos] )adias in, 25 

,, impotence and, 9 

,, local causes for, 22 

,, monorchism rthd, 22 

,, surroundings and, 21 

Still-birth and midwives, 257 
^ in primipariE, 259 

,, registration of, 257 

Stomachy absorption of pois. from, 388 
,, air in, in live birth, 232 
, , contcjits of, and live birth , 278 
,, intra-utcrine, 248 

• ,, and poison, 840 

,, live birth from, 241 

,, self digestion of, 366 

,, state of, and poison, 838, 368 

Stoves, pois. by fumes of, 578 
StraniTulation, ante r. post-mortem, 288 
, , • by cord in neonates, 266, 
288 

,, by other means, 287 

,, in self delivery, 292 


Strychnine, dose of, 805 
,, pois. by, 803 

,, V. tetanus, 809 

Succubus, 318 

SulTocation in infanticide, 279 
,, ,, neonates, 265 

Sugar in stomach of neonates, 241 
Sulphonal, pois. by, 625 
Sulphuretted hydrogen, pois. by, 585 
Superfecundation, 42 
Superfoetation, 42 
Surroundings, sterility from, 21 
Syphilis and rape, 136 


Tanacetum as abortifacient, 175 
Tanning, arsenic in, 497 
Tansy as abortifacient, 175 
Tardieu’s spots in smothering, 282 
Tenancy by courtesy, 196 
Test, hydrostatic, 212 

,, ,, doubtful cases, 226 

,, ,, how to do it, 218 

,, objections to, 227 

,, ,, results of, 214 

,, ,, what it can prove, 227 

Tetanus r. strychnine pois., 809 
Tetter- wort, 713 
Thalline, pois. by, 629 
Thallium, pois. by, 480 
Thames tunnel, SH 2 in, 586 
Thesiger, Lord, on abortion, 172 
Thornapple, x)ois. by, 734 
Thorpe on lead pois., 486 
Time in pois., 341 
„ ,, rape, 124 

Tin, pois. by, 480 
,, test for, 552 
Tobacco, pois. by, 768 

,, Indian, pois. by, 763 
Toxicology, 823 
Towaisliend peerage ca.se, 108 
Trembles, the, 463 
Tribadism, 321 
Trichinosis, 844 
Triouol, pois. by, 629 
Tumours, phantom, 38 
Turpentine, pois. by, 795 
Turpeth, mineral, 456 
Tussol, 634 
Type metal, 484 
Tyrotoxicoii, 886 


Ulcers, gastric, pois. v, disease, 364 
Ulexin, 731 
Upas pois., 697 
Upton, case of abortion, 151 
Uranium, pois, by, 651 
Urine, poison in, i)roof of administration, 
353 

,, suppression of, in x)ois., 459 
Urtica, pois. by, 683 
Uterus, the, after delivery, 75 
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Uterus, case of punctured, 182 

„ contraction of, in pregnancy, 40 

,, slow to decompose, 42 

,, . second opinion in emptying, 156 


Vagina, the, arsenic in, 681 
,, ,, delivery after, 78 

,, ,, dilatation, of artificial, IBS 

,, ,, discharge from, in rape, 

134, 142 

,, ,, lacerated in rajpe, 129 

,, ,, picric acid in, 655 

,, ,, pois. in, 349, 826 

„ „ virgins, 33 

Vagitus uterinus, 204 
„ vaginalis, 204 
Venereal disease and cruelty, 82 
Veratrine, pois. by, 827 

,, V. strychnine, 816 
Verjuice, 776 
Vemiin killers, 804, 805 
Veronal, pois. by, 636 
Viability, 49, 271 

,, of monsters, 199 
Violation of the dead, 147 
Virginity, breasts in, 30 
,, fourchette in, 33 

,, hymen in, 80 

,, loss of, 34 

,, signs of, 80 

,, vagina in, 33 

Virgo intacta, 80 
Vitdi’s test for atropine, 708 
Void V. voidable marriage, 89 
Vomit saving fatal issue, 351 
Vomiting and abortion, 154 


Water-gas, pois. by, 679 
Webb, Maud, case of infanticide, 314 
Weed killers, 496 ' * 

Weight of premature children, 48 
Welnngton, Duke, birth of, 196 
West Haughton case, 162 
Whatton, Mrs., case of, 644 
Wheat, poisoned, 719 
Wicklow peerage, case of, 95 
Wife V. husband, evidence, 81 
Wiggin’s vermin killer, 805 
Wilde, J., on marriage, 79, 89 
Williams, J., on legitimacy, 58 
„ ,, infanticide, 255 

Window, baby thLOwn through, 310 
Wine, lead in, 485 
Winslow’s soothing syrup, 775 
Wool, evidence in rape, case of, 142 
„ suffocating neonate, 281 
Workmen and cyanide of potass., 837 
Wormseed, pois. by, 701 
Wounds on neonates, 295 

,, ,, ante v, post- 

mortem, 296 
,, ,, ,, post-partum 

295 

,, ,, labour or homi- 

cide, 297 

,, „ locality of, 307 

,, ,, punctured, 298 

,, ,, were they the 

cause of death 
297 

Wright, J., definition of live birth, 200 
X-Rays in development, 55 


Yew, pois. by, 823 

,, V, savin leaves, 825 


Wall papers, pois. from, 499 
Wallace’s specific, 691 
Warmth and live birth, 202 
Warner’s safe cure, 435 
Wart-wort, 713 
Water, lead in, 487 


Zing, analysis of, 452 
„ pois. by, 448 
„ test for, 552 
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A Treatise on Human Anatomy. By various Authors, i 

Edited by Henkt Morkis, M.A., F.K.C.S., President of the Koyal Colleffo ) 
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Anatomical Terminology, with Special Refer- - 

ence to the B.N.A. By Llewellys F. Barker, M.D., Professor of { 
Medicine, Johns Hopkins University, Baltiinoro. With Illustrations and 
2 Coloured Plates. 5 s. net. ) 

A Manual of Practical Anatomy. By the late Pro- ^ 

fossor Alfred W. Hughes, M.B., M.C.Edin., Professor of Anatomy, King's ( 
College, London. Edited an<l completed by Arthur Keith, M.D., Lecturer 
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Heath’s Practical Anatomy: a Manual of Dis- 

sections. Edited by J. E. Lane, F.R.C.S., Surgeon and Lecturer on Anatomy 
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Clinical Applied Anatomy ; or, The Anatomy of ■ 
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sician to Out-patients, St. Thomas's Hospital, and W. McAdam Eccles, 
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Text. 12 s. fid. net. 


Essentials of Surface Anatomy. By Cbarlks R. 

Whittaker, L.R.C.S., L.R.C.P., etc.. Demonstrator of Anat<^my, Sui’geons* 
Hall, Edinburgh. 2 s. 6 d. net. 

Text- Book of Anatomy for Nurses. By Euzabeth 

R. Bundy, M.D., Memlier of the Medical Staff of tlie Woman’s Hospital 
of Philadelphia. With a Glossary and Iffl Illustrations, 34 of which are 
printed in colours. 7s, (id. net. 

Human Osteology. By Luther Holden. Eighth Edition. 

Edited by Charles Stewart, F.R.S., and Robert W. Reid, M.D., F.R.C.S. 

59 Lithographic Plates and 74 Engittvings. 16s. Landmarks, Medical and 
Surgical. Fourth Edition, 3s. 6 d. 

Elements of Human Physiology. By Ernest H. 

Stabling, M.D., F.R.C,P., F.R.S., Jodrell Professor of Physiology in ) 

University College, London. Eighth Edition. 323 Illustrations. 12 s. 6 d. net< ) 

Practical Physiological Chemistry. By Philip b. 

Hawk, M.S., Ph.D., Demonstrator of Physiological Chemistry in the Uni- ) 
versity of Pennsylvania. With Coloui’ed Plates and 126 Figures. 16s. net. J 

Physiological Chemistry. A Text-book for Students ) 

and Fractitionera. By Cuaklks £. Simon, M.D., late Besident PhyBician, ’ ^ 

Johns Hopkins Hospital, Baltimore. Second Edition. 14s. net. ( 

The Functional Inertia of Living Matter: a ;; 

Contribution to the Physiological Theory of Life. By David Fraser / 

Harris, M.D., C.M., B.Sc.(Lond.), F.R.S.E., Lecturer on Physiology and : 

Normal Histology in the University of St. Andi’cws. 12 Illustrations. ( 
6 s. net. { 
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A Text- Book of Materia Medica for Students of 

Medicine. By C. U. Marshall, M.D., Professor of Materia Medica and ■ 
Therapeutics in tlio University of St. Andrews. 127 Illustrations. 

10s. Cd. net. 

. BY THE SAME AUTHOR. ' 

A Manual of Prescribing for Students and 

PnictitioncTS of Mtidiciiie. 5s. net. 

Materia Medica, Pharmacy, Pharmacology, and 

I'herapeutics. By AV. Hale White, M.D., P.K.C.P., Physician to, and 
Lecturer on Medicine at, Guy’s Hospital. 'Fentli Edition. 6s. 6d. net. 

Southall’s Organic Materia Medica. Edited by 

John Barclay, B.Sc.Lond. Sixth Edition. 7s. Cid. 

An Introduction to the Study of Materia Medica. 

By Henry G. Greenish, P.I.C., F.L.S., Professor of Pharmaceutics to the 
Pharmaceutical Society. 213 Illustrations. 15s. 

BY THE SAME AUTHOR. 

The Microscopical Examination of Foods and 

Di’Ujfs, in iho Entire, Crushed, and Powdered States. IBS Illustrations. 

10s. 6d. not. 
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An Anatomical Atlas of Vegetable Powders. 

138 Illustrations. 12s. fitZ. net. 

Practical Pharmacy. By E. W. Lucas, F.I.O., F.C.S. ; 

Second Edition. 224 Illustrations. 12s. Cd. net. 

The National Standard Dispensatory. By H. A. 

Hark, BiSc., M.D., and otbei'S. 478 Tlliistrations. 3ls. 6d. net. 

Medical and Pharmaceutical Latin for Students 

of Pharmacy and Medicine. By Rboinald R. Bennett, Pharmacist and 
Teacher of Pharmacy at University College Hospital, London. 6s. net. 

A Companion to the British Pharmacopoeia. By ; 

Peter Wyatt Squire, F.L.S., F.C.S. Seventeenth Edition. 12s. 6d. 
Pocket Edition, 7s. 6d. net. 

The Pharmaceutical Formulary : a Synopsis of 

the British andf Foreign Pharmacopteias. By Henry Beasley. Twelfth 
Edition by J. Oldham Braithwaitb. Gs, ikl. 

The Book of Prescriptions (Beasley) with an 

Index of Diseases and Remedies. Rewritten by E. AV. Lucas, P.I.C., 
F.C.S. Ninth Edition. 6s. net. 
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The Book of Receipts: containing a Veterinary Materia . 

Medica, a Pharmaccuticfil Formulary, a Photographic Formulary, u 
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and other Tables. (The Eleventh Edition of Beasley’s Book.) With 10 ^ 

Plates. 78. 6d. net. ■ 

Tuson’s Veterinary Pharmacopoeia. Sixth Edition. 

Edited by Jambs Batnb, F.C.S. 7 s . 6d. net. , 
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Hygiene Bacteriology 

The Theory and Practice of Hygiene. (Nottke 

and Firth.) By E. H. Firth. Lt-Ool. K.A.M.C., F.K.C.S., Officer in 
Charjfo of tlio School of Army Sanitation, Ahlcrshot. Third Edition. 

22 Plates (some of which are in colours) and 200 other Tllnstratioiis. 

21^. net. 

Manual of Hygiene. By W. II. Hamkk, M.D., Lecturer 

on Public Health, St. Bartholomew’s Hospital ; Assistant Medical Olftcer 
of Health of the County of London. 93 Illustrations. " 12s. 6d. net. 

A Handbook of Hygiene and Sanitary Science. 

By Gbo. Wilson. M..V., M.D., Mclienl Officer of Health for Mid-AV.mvick- 
shire. Eijjhtli Edition. Illustrated. 128. 0(2. 

The Effects of Borax and Boric Acid on the 

Human System. TJiird 'iVeatiso. With IMaj^rams. By Dr. Oscar 
liiEBUKiCH. 5&'. not. 

A Simple Method of Water Analysis. By John C. 

Thresh, M.D.V'ic., 1). Sc. Loud. Sixth Edition. 2.s. 0(2. net. 

BY THE SAME AITTHOB. 

The Examination of Waters and Water Supplies. 

19 I’lates and 11 Fij^ures in the Text, 14s. net. 

ATiSO, WITH ARTHUR K. POUTER, M.D., M.A.CANTATJ. 

Preservatives in Food and Food Examination. 

8 Plates. 14s. net. 

Foods and their Adulteration : Origin, Manu- 

facture, and Coiiijiosition of Food Products ; Description of Common 
Adulterations, Food Standards, and National Food Laws and Eo'^ulations. 

By Harvey W. Wiley, M. D., Ph.D. With 11 Coloured Plates and 8(5 other 
Illustrations. 2 1 net 

A Manual of Bacteriology, Clinical and Applied. 

By Richard ']’. Hewlett, M.D., Professor of General Patliology and 
Bacteriolojry in Kind’s Colleg’e, London. Second Edition. 20 Phites and 
0(5 Fig-ures in the I’e.xt. i2s. 6c2. 

by the same author. 

Serum Therapy, Bacterial Therapeutics, and 

Vaccines. 20 Figures, os. net. ^ 

Clinical Diagnostic Bacteriology, including 

Serum- and Cyto-diagnosis. By Alfred C. Coles, M.D., D.Sc., F.R.S.K. 

2 Coloured Plates. 8s. net, 

A Text- Book of Bacteriology, liy o. M. STKiiNBnna, 

M.D. Second Edition. 9 Plates and 198 Figures in the Text. 26s. 

An Introduction to the Bacteriological Examina- 

tion of Water. By W. H. IIorrocks, M.B., B.Sc.Lond. 10s. 0(2. 

Lessons in Disinfection and Sterilisation. By 

F. W. Axdrewes, M.D., F.R.C.P., Lecturer on Pathology, St. Barthol^- ( 

; mow’s Hospital. Second Edition. 31 Illustrations. 3s. 0<2. net. 
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Pathology, General and Special, for Students ; 

of Medicine. By E. Tanjvjsr Hewlett, M.D., F.K.C.P., D.P.H., Professor 
of General Patholog 3 ' and Bficteriology in King’s College, London. 31 
I’lates and 13 Illustrations in Text. Second Edition. 10s. 6d. net. 

: A Manual of General or Experimental Pathology, 

for Students and Practitioners. By W. S. Lazarus-Barlow, M.H., 
F.E.C.P., Director of the Cancer Kesearch Laboratories, Middlesex Hospital, 
Second Edition^ 2 1«. net. 

BY THE SAME AirWlOR. 

The Elements of Pathological Anatomy and 

Histology for Students. 24s. net. 

Surgical Pathology and Morbid Anatomy. See 

page 8. ' 

The Pathologist’s Handbook : a Manual for the 

Post-mortem Eooiii. By T. N. Kelynack, M.D. 126 Illustrations. Pega- 
moid, 4s. C)d. 

Psychological Medicine. By Maukick Cuaiq, M.A., M.D., ■ 

F.E.C.P., Phj'.sician and Lecturer on Mental Diseases, Guy’s Hospital. 

22 Plates. 12s. 6d. net. 

Mental Diseases: Clinical Lectures. By T. S. 

Clouston, M.D., P.E.C.P.Edin., Lecturer on Mental Diseases in the 
University of Edinburgh. Sixth Edition. 30 Plates. 14s. net. 

The Force of Mind ; or, the Mental Factor in i 

Medicine. By Alfred Schofield, M.D., Hon. Physician to Priedenheim ; 
Hospital^ Third Edition. 5s. net. 

’> 

BY TUB SAME AUTHOR. 

Unconscious Therapeutics; or. The Personality - 

of tlio Physician. Second Edition. 5s. net. 

ALSO 

; The Management of a Nerve Patient. 5s, net. ) 

; The Journal of Mental Science. Published Qmirteily, ' 

by Authority of tho IMedico-Psychological Association. 5s. J 

Dictionary of Medical Terms : English, French, 

German. Editecl by Paul Blaschkb. 8s. net. ) 

• Dictionary of Medical Conversation ; English- 

German, 4s. net. Gorin an- English, 4s. net. ^ 

; A German- English Dictionary of Terms used in s 

Medicine and the Allied Sciences. By Hugo Lang, B.A., and Bertram } 
Abrahams, M.B., B.Sc., F.E.C.P. 15s. net. ) 

Dunglison’s Dictionary of Medical Science. By > 

Thomas L. Stedman, M.D, Twenty-third Edition. 577 Illustration.^, ( 
including 84 jiage-plates. 34s. net. 

A Medical Vocabulary. By R. G. Mainu, M.D., LL.D. | 

Seventh Edition, by W. AV. AVaostawb, B.A., F.R.C.S., and U. D. Pabkeb, ; 

S • Id B. 12s. Gd. i 
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A Text- Book of Medicine. Begun bj the late C. 

Hilton Fagoe, M.D. ; completed and re-written by P. II. Pye-Smith, M.D., 
F.R.S. Fourth Edition. 2 vols. 42s. 

Manual of the Practice of Medicine. B)' ERKbERicK 

Taylor, M.D., F.R.C.P., Oonsultini^ P]iy.sician to, and Lecturer on Medicine 
at, Guy's Hospital. Eij^fhth Edition. S Skiaijrani I'lnles and 4.1 Illustm- 
tion.s. Kis. net. t 

A System of Clinical Medicine for Practitioners 

and Sttidents. By Thos. D. Savill, M.D., M.R.C.P. In 2 vols. 4 Coloured 
Plates, and 2S6 Fij>*uiM‘s in the To.vt. Vol. I : Local Diseases and Pyrexia! 
Disorders, 12.s. (VZ. net ; Vol. II : Diseases of the Skin, the Nervous System, 
etc., 8s. (id. net. 

A Short Practice of Medicine. By Boukkt A. Flemino, 

M.A., M.l)., P.K.O.l’.E., P.K.S.E,, Eectmor on Practico of Medicine, School 
of tiic Koynl Oollejfes, Edinlnir^li ; Assistant I'liysician, Royal Infirmary, 
Edinbnrgii. llhisl rated, x>artly in coloiu*. 10s. ini. net. 

The Practice of Medicine. By M. Chartebis, M.D,, 

Professor of Therapeutic.^ and Materia Medica in tlie University of Glasfjow. 
Eij^hth Edition. Edited by F. J. (hr a uteris, M.D., Ch.B. Illu.^trated. 10s. 

Student’s Guide to Medical Diagnosis. By Samuel 

Fenwick, M.D,, F.K.O.P., and W. Soltau Fenwick, M.D., B.S. Ninth 
Edition. J,‘iO En^mvin<jfs, 9s. 

Text- Book of Medical Treatment (Diseases and 

Symptoms). By Ne.stor T. 0. Tirahd, M.D., F.R.C.P., Professor of the 
Pi'incijde.s and Practice of Medicine, Kiuf^\s Collej^e, London. Lis. 

A Manual of Family Medicine and Hygiene for 

India. Published under tlie Authority of the Goveniment of India. By 
Sir William J. Moore, K.O.I.E., M.D, Seventh Edition edited by Major 
J. H. Te LL Walsh, l.M.S. 70 Enj^raving^s. Gs.net. 

Waring’s Bazaar Medicines of India. By Li.-Ct)]. 

0. P. Llvkis, I.M.S., Principal of the Medical College, Calcutta. Sixth 
Edition. G.s. net. 

The Blood : how to Examine and Diagnose its 

Diseases, ByALiuEu C. Coles, M.D. , D.Sc., F.K.S.Edin. Third Edition. 
7 Coloured Plates. 10s. ChI. net. 

Lectures on Medicine to Nurses. By Herbert E. 

Cuff, M.D., F.E.C.S., late Medical Superintendent, North-Eastern Fever 
Hosjdtal, London. Fifth Edition. 29 Illustrations, as. Gd. net. 

How to Examine the Chest. By Samuel West, 

M D., F.R.C.P., 3^hy.siciaii to St. Bnrtholomew'.s Hospital. Tliird Edition. 
4G Engravings, il.s. ^ 
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^ Ulcer of the Stomach and Duodenum. By Samuel 

^ Fbnwick, M.D., F.R.C.P., and W. Soltau Fenwick, M.D., B.S. 55 lllu3- 

I ti-ations. 10s. Od. 

HY THE SAME AUTHORS. 

( Cancer and other Tumours of the Stomach. 70 

■ Illustrations. 10s. Gd. 

I On Carbohydrate Metabolism, with an Appendix ;; 

on the Assimilation of Carbohydrate into Protcid and Fat, followed by the 
! Fundamental Principles and the Treatment of Diabetes dialectically dis- '> 

I cussed. By Frederick W. Pavy, M.D., LL.D., F.R.S., F.R.C.P., Consulting / 

' Physician to Guy's Hospital. AVith 8 l^latos. Gs.net. 

The Schott Methods of the T reatment of Chronic 

( Diseases of the Heart, with an account of the Nauheim Baths, and of the ' 

( Therapeutic Exercises. By W. Bezly Thorne, M.I)., M.R.C.P. Fifth 

' Edition. Illustrated. Gs. net. 

i The Clinical Examination of Urine, with an I 

) Atlas of Urinary Deposits. By Bindley Scott, M.A., M.D. 41 original ; 

Plates (mostly in colours). 15s. net. J 

Urinary Examination made easy. By T. Cau- 

KUTHKKS, M B., Oh.B. ls.Gd.net. ; 

Some Disorders of the Spleen. By Fkedkiuck 

'Taylor, M.D., F.R.C.l^., Pliysician to, and liccturer on Medicine at, Guy’s } 
Hospital. 3s. net. ■■ 

Rational Organotherapy, with Reference to ^ 

' Urosomjology. 'Trans latetl from the Russian Text by Professor Dr. A. ■ 

VON PoKHL, Professor Prince J. von 'Tauchanoff, Dr. Alf von Pobhl, ) 
\ and Dr. P. Wachs. Vol. 1. 7s. Gd. net. 

^ On Gallstones, or Cholelithiasis. By E. M. Bkock- 

; HANK, M.D. Viet., M.R.C.P.Lond., Honorary Physician to the Ancoats ; 

Hospital, Manchester. 7s. 

^ Obstinate Hiccough: the Physiology, Pathology, 

and 'Treatment. By L. F. B. Knuthsen, M.D.Edin. Gs. 

• On Syphonage and Hydraulic Pressure in the 

( Largo Intestine, with their Bearing ui>on the Treatment of Constipation, 

Apj)endiciiis, etc. By Ralph Winnington Lketwich, M.D. 3s. net. 

> * Uric Acid as a Factor in the Causation of ) 

Disease. By Alexander Hatg, M.D., F.R.C.P., Physician to the Metro- 
) •politan Hospital. Seventh Edition. 75 Illustrations. 14s. net. ) 

( BY THE SAME AUTHOR. ^ 

I Uric Acid, an Epitome of the Subject. Second ^ 

\ Edition. 2s. Gd. net. ) 
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ALSO 

Diet and Food considered in relation to 

Sti*ength and Power of Endurance, Trainiiig, and Athletics. Sixth Edition. 
2s. net. 
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The Operations of Surgery. By W. H. A. Jacobson, 

M-Ch.Oxon., F.K.C.S., Consulting Surgeon Guy’s Hospital, and 
Rowlanus, M.S.Lond., F.R.C.S., Assistant Surgeon, Guy’s Hospital. Fittli 
Edition. 2 vols. 777 Illustrations. 42s. net. 

Surgery: its Theory and Practice. By William 

J. Walrham, F.R.C.S., Surgeon to St. Bartholomew’s Hospital. Ninth 
Edition, by W. G. SncNCKR, F.B.C.S., Surgeon to the Westminster Hospital. 
G20 Engravings (including 24 Skiagrams). 18s. net. 

Surgical Pathology and Morbid Anatomy. By 

Anthony A. Bowlby, F.R.C.S., Surgeon to St. Bartholomew’s Hospital, 
assisted by F. W. Andrkwks, M.D., Lecturer on Pathology, St. Bartholo- 
mew’s Hospital. Fifth Edition. IDG Engravings. 10s. Od. not. 

A Manual of Surgical Diagnosis. By Jamks Bekry, 

B.S.Lond., F.R.C.S., Surgeon to, and Lecturer on Surgery at, the Royal 
Free Hospital. 6s. net. 

A Synopsis of Surgery. By R. F. Tobin, Surgeon to 

St. Vincent's Hospital, Dublin. Second Edition. Interleaved, leather 
binding. 6s. (kL 

Ovariotomy and Abdominal Surgery. By Hakbison 

Cripps, F.R.O.S., Surgical Staff, St. Bartholomew’s Hospital. Numerous 
Plates. 25s. 

IIY THE SA31E AUTHOR. 

On Diseases of the Rectum and Anus, including 

the Fifth Edition of tlic Jacksonian Prize Essay on Cancer. Third Edition. 
Witli Iff Plates and 34 Illustrations. 10.s. 6d. not. 

ALSO ^ 

Cancer of the Rectum, especially considered 

with regard to its Surgical Treatment. Jacksonian Prize Essay. Fifth 
Edition. AVith Iff Plates and seveml Engravings. 5s. net. 

Diseases of the Rectum, Anus, and Sigmoid 

Colon. By F. Swinford Edwards, F.R.C.S., Senior Surgeon to St. Mark’s 
Hospital for Fistula and otlier Diseases of the Rectum. 'J’hird Edition. 
102 Illustrations. 10s. Od. net. 

Heath’s Manual of Minor Surgery and Bandag- 

ing. Thirteenth Edition. Revised by Bilton Pollard, F.K.C.S., Surgeon 
to University College Hospital. 198 Engravings. 6s. net. 

BY THE .SAME AUTHOR. 

Injuries and Diseases of the Jaws. Fourth Edition. 

Edited by Henry 1’krcy Dean, M.S., F.K.C.S., Assistant Surgeon to'the 
London Hospital. 187 Wood Engravings. 14s. 

AL.SO 

Clinical Lectures on Surgical Subjects delivered 

at University College Hospital. First Series, 6s. ; Second Series, 6s. 

An Essay on the General Principles of the 

Treatment of Spinal Curvatures. By R. Heather Bigo. Illustrated by 
Photograijhs and Sketches. 5s. net. 
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The Surgery of the Alimentary Canal. By Alfeed 

Ernest Maylard, M.B.Loncl. and B.S., Senior Surgeon to the Victoiia 
Infirmary, Glasgow. 27 Swantyijc Plates and 89 P'igures in the Text. 25s. 

• BY THE SAME AOTIIOR, 

A Student’s Handbook of the Surgery of the Ali- 

iiieiitaiy Canal. 07 Illustrations. 8s. 6d. 


Abdominal Pain : its Causes and Clinical Signi- 

lioance. Second Edition. 7s. Gd. net. 

ALSO 

Abdominal Tuberculosis. -57 Jllustrations. 12.>'. ad. net. 
Clinical Essays and Lectures. By Howakd Marsh, 

P.K.C.S., Professor of Surgery in the University of Cambridge. 26 Illus- 
ti’ations. 7s. 6d. 

Diseases of the Thyroid Gland and their Surgical 

'J’reatment. By James Beery, B.S.Lond., E.R.C.S., Surgeon to the Koyal 
Free Hospital. 121 Illustrations. IIs. 

Hare-lip and Cleft Palate. By B. W. Murray, 

F.li.O.S.,4|5xirgoon, David Lewis Northern Hospital. 25 Illustrations. 3s. 

i BY THE SAME AUTHOR. 

Hernia, its Cause and Treatment. 27 lllustiations. 

4*'. 6d, net. 

Modern Bullet- Wounds and Modern Treatment, 

with Special Begaixl to TiOng Btnies and Joints, Field Apj)liance3 and First 
Aid. By Major F. Smith, D'.S.O., K.A.M.C. 3s.net. 

Surgical Emergencies. By Paul Swain, F.B.C.S., 

Surgeon to the South Devon and East Cornwall Hosjiital. Fifth Edition. 
1 19 Engravings. Os. 

The Accessory Sinuses of the Nose. By A. i..ooAN 

Turner, M.D.Ediii., Surgeon for Disea.ses of the Ear and Tliroat, Deaconess 
Hospital, Edihbiirgli. 81 Illustrations. 12s. net. 

Chloroform: a Manual for Students and Practi- 

tioners. By Edward Lawrie, M.B.Edin., Lieut.-Col. I.M.S., Kesidency 
Surgeon, Hydembad. Illustrated. 5s. net. 

A Guide to Anaesthetics for the Student and 

General Practitioner. By Thomas B. Luke, M.B.,, F.R.C.S., Edinburgh. 
Third Edition. 43 Engiaviiigs. 5s. net. 
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Paralysis and other Nervous Diseases in Child- 

hood and Early Life. By James Taylor, M.D., F.R.C.P., Physician 
National Hosjdtal for Paralysed and Epileptic, Queen Sqtiare. 74 Illiis- 
tnitions. 12s. (5d. net. 

A Manual of Diseases of the Nervous System. 

By Sir William R. Gowers, M.D., F.R.S. 

VoL. I.— Nerves and Spinal Cord. T^jird Edition, by 

the Author and James Taylor, M.D., F.K.O.P. B)2 Engfravings. 15s. 

BY THE SAME AUTHOR. 

Clinical Lectures on Diseases of the Nervous 

System. 7s. (5d. 

ALSO 

Subjective Sensations of Sisfht and Sound, Abio- 

trophy, and other Lectures on Diseases of the Nervous System. 18 Illus- 
trations. 6s. net. 

ALSO 

Epilepsy and Other Chronic Convulsive Diseases: 

their Causes, Symptoms, and ''rreatment. Second Edition. IDs. 6t?. 

ALSO 

The Borderland of Epilepsy, Faints, Vagal 

Attacks, A^n-tigo, Migiuiuo, Sleep Symptoms, an<l their IVeatment. 
4s. 6d. not. 

Selected Papers on Stone, Prostate, and other 

Urinary Disorders. By Reoinald Haubisov, F.R.C.S., SiU'goon to St. 
Peter’s Hospital. 15 T1 lustrations. 5.s. 

Obscure Diseases of the Urethra. By*E. Hiuky 

Fenwick, F.R.C.S., Surgeon to the Lomlon Ho.spital. (>J3 Illustrations. 

6.S. 6(f. 

HT THE SAME AUTHOR. 

Obscure Diseases of the Kidney, the Value of 

Ureteric Mciato.scopy in tlieir Diagnosis and Treatment. 14 Plates and 43 
Figures in tlio Text. 6s. (id. 

also 

Operative and Inoperative Tumours of *the 

Urinaiy Bladder. 39 Illustrations, 5$. net. 

ALSO 

Tumours of the Urinary Bladder. Fasc. 1. 5.V. not. * 

ALSO i 

Ulceration of the Bladder, Simple, Tuberculous, 

and Malignant : a Clinical Study. Illustrated. 5s. 

t 

JVLSO , 

A Handbook of Clinical Cystoscopy. 31 Plates and 

144 in tiie Text, IS-f. net. 

ALSO 

Atlas of Electric Cystoscopy. 34 Coloured I’lates. 

21«. net. , 
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Midwifery - Gynaecology 
Medical Jurisprudence 

Manual of Midwifery, including all that is likely 

to bo voquired by SttidoiitH and Pnictitioners. By Alfred L. Galabin, 
M^V., M.D., F.K.C.P., Consulting Obstoti*ic Physician to Guy’s Hosx>ital. 
Sixth Edition. 329 En^*avings. 14s. net. 

Manual of Midwifery. By T. w. Ej)en, M.p., 

C.M.Edin., P.I?.C.P.rjond., Obstetric Physician and Lecturer on Practical 
Midwifery, Charinj^ Cross TTosj)ital. Second Edition. 42 Plates and 234 
Illustrations in the Text. 12s. Od. net. 

A Short Practice of Midwifery, embodying the 

Treatment adojjted in the liotuiida IIosx)ital, Dublin. By Henry Jellett, 
M.D., B.A.O.Dub., Gyniccologist and Obstetrical Physician, Dr. Steevons’ 
Hospital. Fifth Edition. 21KJ Illustrations. lOs. ikl. not. 

BY THE SAME AUTHOR. 

A Short Practice of Midwifery for Nurses, with 

a Glossary of tlio Medical Terms used iu the Book. Second Edition. 
4 Coloui*ed Plates and 134 Uliistmtions. G.s. Od. net. 

A Manual for Midwives. By (;. J. N. Lo.NffuiDCE, 

M.D., M.K.C.P., F.K.C.S., Examiner Central Mid wives’ Board. 3 Plates 
and 47 niustratiens. 3i!. Od, net. 

A Short Manual for Monthly Nurses. By Charles 

J. CuLLiNovvojtTU, M.D., F.ll.O.P., Obstetric Phy.siciaii to St. Thomas’s 
Hosi)ital. Sixth Edition. 1.-.*, (>d. net. 

Diseases of Women. By Alfred L. (talawn, M.A., 

M.D., F.R.C.P., Oonsultiuo- 01>stetric Physician to Guy’s Hospital. Sixth 
EfUtion. 2S4 Enj^ravings. IGs. not. 

A Short Practice of Gynaecology. By Henry Jellett, 

M.D., B.A.O.Dub., Gynecologist and Obstetrical Physician to Dr. Steeveiis* 
lAospital. I’liird Editiiui. 310 Illustrations. l‘js. 6d. net. 

Outlines of Gynaecological Pathology and Morbid 

Anatomy. By C. Hubert Roberts, M.D.Lond., Pliysiciau to the Samar- 
itan Free Hospital for Women, 151 Illustrutioiis. 21s. 

t 

Lectures on Medical Jurisprudence and Toxi- 

I oology. By Fred. J. Smith, M.D., F.R.C.P., F.Ji.C.S.Eng., Physician to, 
and Lecturer on Foi’ensie Modieino and Toxicology at, the London Ho.si)ital. 
Second Edition. 8s. Od. not. 

Medical Jurisprudence: its Principles and Prac- 

tice. By Alfred S. Taylor, M.D., F,R.C.P., F.K.S. Fifth Edition, by 
Fred. J. Smith, M.D,, F.R.C.P., Lecturer cu Medicine at the London 
nosi)ital, 2 vols. 39 Engravings. 36s. net. 
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Nettleship’s Disease5 of the Eye. Sixth Edition, 

Ifevisfd and Edited by AV. T. Holmes Spicer, W.B.. E.R.C.S., OphthaJinic 
Surgeon to St. Bartholomew’s Hos]3ital. IHl Engravings. 8s. 6(?. 

Medical Ophthalmoscopy : A Manual and Atlas. 

Fourth Edition. By Sir AW R. < towers, M.D., F.R.S., and Marcus Gunn, 
M.B., P.R.C.S,, Sui’goon to the Royal London Ox>lithalinic lTosx)ital. Auto- 
type Plates and AA'oodcuts. 14s. net. *' 

Manual of Ophthalmic Surgery and Medicine. 

AA^. II. H. Jessop, M.A,, F.R.O.S., Senior Oidithalinic Surgeon to St. 
Bartholomew’s Hospital. Soc*<»nd P^dition. S Plates and 155 oilier Illus- 
trations. O'?, (id. net. 

Practical Handbook of Diseases of the Eye. By 

D. Chalmers AA'atson, M.B., Oxdithalmie Physician, Marshall Street Dis- 
X>ensary, Edinburgli. Second Edition. D Coloured Plates and 31 Figures 
in the Text. 5s. net. 

Diseases of the Eye. By CKcn, Edwakd Shaw, M.D., 

M.Oh., Oplithalinic Surgeon to the Ulster Hospital tor Cliildrcn and AVoinen, 
Belfast. Ayith a Test-Card for Colour Blindness. 3.s. Od. 

Refraction of the Eye : a Manual for Students. 

By Gustavus Hartkidoe, F.R.C.S., Surgeon to the Royal AVestminster 
Oidithalinic Hospital. Fouideeiith Edition. luO Illustmtioi^is, also I’est- 
tyiH?s, etc. 5.S. net. 


JiX THE SAME AUTHOR. 

The Ophthalmoscope: a Manual for Students. 

Fifth Edition. OS Illii.stration,s and 4 Plates. 4.^. net. 

Diseases of the Eye ; a Manual for Students 

and Practitioners. By J. Herbert Parsons, D.Sc., Al.B., B.S., F.l^ C.S., 
As.sistant Oiditluilmic Surgeon, University College Hospital; AssLtant 
Surgeon, Royal London (Moorfields) Ophthalmic Hospital, 308 Illustra- 
tions and 15 Plates. 10s. Od. net. 

BY THE SAME AUTHOR. 

Elementary Ophthalmic Optics, including Oph- 

tlmlmoscoi)y and Ketiuoscox>y. (36 Illustrations. 6s. ikl. 

I 

Royal London Ophthalmic Hospital Reports. 

By the Medical and Surgical staff. Vol. XVII, Bart 11. Ss. net. 

Ophthalmologicai Society of the United King- 

(lorn. Transact ioiLS. Vol. XXA'II. 12». 6d. net. 
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The Labyrinth of Animals, including Mammals, 

Birds, Keptiles, and Amphibians. By Albert A. Gray', M.D.(Gla8.), 
F.R.S.E., Surgeon for Diseases of the Ear to the Victoria Infirmary, 
Glasgow. Vol. T, with lU Sterooscox)ic Platcj.s. 21.'?. net (including 
Stereoscope). Vol. II, with 45 Stereoscopic Plates, 25s. not. 

Some Points in the Surgical Anatomy of the 

Temporal Boije from Birth to Adult Life. By Arthur H. Chbatle, 
P.R.C.S., Aural Surgeon to King’s College Hospital. 112 Illustrations. 
6.S. net. 

Diseases of the Ear, including the Anatomy 

and PJiysiology of the Organ, together with the Treatment of the Affections 
of the Nose and Pliarynx. By T. Mark Hovell, Senior Aural Surgeon to 
the London FTospital. Second Edition. 128 Engravings. 21.s. 

The Diseases of Children. By James f. GooDirAitx, 

M.D., F.R.C.P., and G. F. STrLL, M.D., F.R.C.P., ProL>ssor of the Diseases 
of Children, King’s College. Eighth Edition. 12.*?. Cul. nc^t. 

The Wasting Diseases of Infants and Children. 

By Eustace Smitic, M.D., F.H.C.P., Physician to the King of the Belgians, 
and to the Ea.st London Hospital for Children. Sixth Edition, Cs. 

On the Natural and Artificial Methods of Peed- 

ing Infants and Young Children. By Edmund Cautley, M.D., Physician 
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